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Integrated Overflow Control Plan Plan Overview

PLAN OVERVIEW

Summary

Pursuant to federal mandate, the Unified Government of Wyandotte County and Kansas City, Kansas (UG)
has prepared a sewer system Integrated Overflow Control Plan (IOCP). The IOCP is designed to comply
with federal requirements in a manner that meets goals supported by the UG’s stakeholders: protect human
health, public safety, and customer property and make continued progress towards improving water quality.
As required by a 2013 Partial Federal Consent Decree, in addition to developing and evaluating sewer
overflow control options, the UG assessed the condition and operation of their sewer system infrastructure
and identified significant repair, rehabilitation, and upgrade needs. Due to financial limitations of the
economically disadvantaged UG rate paying community, initial investments will necessarily target continued
repair and renewal of the existing sewer system and the construction of critically important early action
projects. Such projects will preserve existing assets and deliver the greatest possible benefits from critical
early program dollars. The overall IOCP will require several decades to implement and must feature an
iterative/adaptive process to ensure that it reflects the most affordable, cost-effective, and beneficial
approaches.

Over the course of the next decade, the UG is committed to an aggressive $200 million plan that reinvests
available revenue in the higher priority existing sewer system improvements, makes continued overflow
reduction progress, and allows time to grow the capability of the utility to implement and revise the overall
IOCP. Once the existing system is renewed to a more sustainable condition and the early action projects
are completed, the UG will reevaluate the community’s financial capability, the benefits that have been
achieved, and the identified goals and priorities to achieve additional sewer overflow reduction and water
quality improvements. The additional controls will be submitted to the agencies in a final measures plan for
approval. The recommended plan addresses the goals and priorities of local stakeholders including
significant progress on system renewal, is an aggressive financial commitment and burden on the
community, and reduces combined and separate sewer overflow volumes by 20% and 85%, respectively.

Introduction

The UG Water Pollution Control Division (WPCD) currently provides sewer service and local stormwater
management to approximately 44,000 customers (approximately 150,000 residents) within Wyandotte
County, Kansas. This relatively small rate base must support the operation and maintenance of a complex
sewer system consisting of approximately 1,100 miles of combined and separate sanitary and storm sewer
pipelines, five wastewater treatment plants (WWTPs), 71 wastewater pump stations, nine flood pump
stations, as well as support local drainage districts that maintain almost 20 miles of flood control levees.

About 16% of the approximately 160 square mile UG service area is served by a combined sewer system
(CSS). The remaining 84% of the service area is served by a separate sewer system (SSS). There are also
significant areas within the county that are currently not served by sanitary sewers. During some wet
weather events, both combined sewer overflows (CSOs) and sanitary sewer overflows (SSOs) may result
in sewage diluted with stormwater being discharged into the environment and potentially into one of four
CSO receiving water bodies: Missouri River, Kansas River, Jersey Creek, and Mattoon Creek.

Residents in the UG service area are disadvantaged compared to the state and national populations for a
number of key socioeconomic metrics, including median household income, unemployment, and the portion
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of the population living below the poverty level. In the State of Kansas, Wyandotte County residents have
the lowest per capita income, highest rate of unemployment, and lowest overall health ranking compared to
the remaining 104 Kansas counties. The financial reality of the service area creates substantial challenges
to fund the utility adequately while maintaining tolerable rate burdens.

Demographic and Socioeconomic Data (2014) Comparisons
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Households w/ Income Below $25,000, %

B Kansas City, KS
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M State of Kansas

H United States

MNo Health Insurance Coverage, %

Renter-Occupied Housing Units, %
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Kansas City, Kansas, residents are disadvantaged compared to the state and national populations for a
number of key socioeconomic metrics.

Magnifying these challenges, there has recently been an unprecedented loss of management experience
within the utility. Several key long-term senior staff have retired or left the organization since the Partial
Consent Decree (PCD) was issued, including the Public Works Director, WPCD Director, Kaw Point WWTP
Plant Manager, County Engineer, and an experienced staff engineer. The utility has also experienced the
loss of several experienced senior operators and maintenance staff during this time with several key
retirements pending over the course of the next several years. These individuals have significant
institutional knowledge related to the wastewater system and replacing them has proven to be difficult with
several key positions still open. The staffing reality continues to make PCD compliance difficult and will
exacerbate the already significant challenge of implementing the IOCP.
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Early Progress (Pre-Partial Consent Decree)

Despite significant financial challenges, since 2000 the UG spent tens of millions of dollars on sewer
separation projects and WWTP and pump station capacity improvement projects. Considerably more funds
were spent to inspect, upgrade, and renew the sewer system infrastructure. These improvements reduced
the number of CSO diversion structures from 66 to 48 and are estimated to have reduced annual CSO
overflow volume by almost 20%.

The 16 years of water quality and system reliability improvements since the year 2000 have required
aggressive annual wastewater user rate increases between 3% and 15%, resulting in the average annual
sewer and stormwater bill for served households being 1.23% of the community-wide median household
income (MHI) in 2014, one common metric used by the EPA to assess a community’s capability to
implement overflow controls. Households in the second and lowest quintiles are paying 2.08% and 5.95%
of their MHI, respectively. These are significant burdens for highly vulnerable populations that must be
considered rather than focusing solely on median household impacts.

Partial Consent Decree Early Action Projects and Programs

After several years of negotiations with the U.S. Environmental Protection Agency (EPA) and the Kansas
Department of Health and Environmental (KDHE), the UG entered into a federal PCD in March 2013. The
major requirement of the PCD is the development of an IOCP, i.e., a comprehensive plan to upgrade the
UG’s sewer system to address sewer overflows. In order to inform and prepare the plan, the PCD required
the UG to perform several underlying tasks and studies including:

e Perform sewer system infrastructure condition assessments.

e Characterize the existing physical characteristics and capacity of the sewer system through field
inspections, monitoring, and hydraulic modeling.

e Characterize receiving water quality and CSO impacts.

e Perform a financial capability assessment.

Implement a public participation program.

The PCD also required the UG to construct a number of major capital projects to improve operations at the
Kaw Point WWTP (the largest WWTP in the system) located at the confluence of the Kansas and Missouri
Rivers, rehabilitate pump stations, and repair numerous sewers with known structural deficiencies. These
projects included biosolids dewatering improvements to meet air quality regulations and construction of a
disinfection facility to reduce effluent bacteria concentrations into the Missouri River. The identified sewer
projects repaired pipes that were known to be at risk of structural failure and contributed to capacity
limitations of the sewer system. These projects required substantial investments (totaling over $35 million in
construction, engineering, and other costs) with the result being reduction in bacteria loadings to the
Missouri River and enhanced WWTP reliability.
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The new $6 million ultraviolet disinfection facility has reduced typical bacteria
concentrations in sampled plant effluent to the Missouri River from over 50,000
to a monthly geometric mean typically less than 100 counts per 100 mL.

Concurrently, the UG implemented and enhanced several programs designed to improve system operation
and performance. These programs and processes were designed to reduce the amount of fats, oil, and
grease (FOG) entering the system; improve response to system overflows to reduce impacts; update utility-
wide information management systems; and improve capacity, management, operations, and maintenance
(CMOM) activities to improve system performance and reduce overflows.

M . -
The WPCD has increased the annual quantity of maintenance activities performed
internally, but also are performing these activities more effectively by using
geographic information systems, hydraulic modeling, and mobile field devices.
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The UG has increased sewer utility funding, staffing, and program implementation effort in response to the
PCD. To date, the UG has met all PCD required deadlines and in almost every instance done more than
was required. These accomplishments are all the more significant given the unprecedented loss of
institutional knowledge and associated staff turnover in recent years.

Sewer System Infrastructure Condition Assessment

The PCD acknowledged that the condition of the sewer system infrastructure was a fundamental concern
and exacerbated the volume and frequency of system overflows. Reliability of the existing infrastructure not
only impacts human health, public safety, and property, but in the SSS it also has a real impact on water
quality as evidenced by a recent overflow caused by a pipe failure and worsened by a malfunctioning pump
station valve. In addition, a majority of the collection system is over 50 years old largely composed of
vitrified clay pipe beyond its intended service life. System reliability concerns have been determined to be
so critical that local stakeholders have identified renewal of the existing system as the highest priority of the
|OCP.

Accordingly, the UG has put increased focus on the investigation and condition and operation assessment
of a large portion of their sewer system infrastructure including WWTPs, pump stations, and combined and
separated collection system piping (including those considered high risk due to streambank erosion). As
part of an integrated approach to maximize the benefits from the UG’s limited resources, investigations of
the storm sewer system and flood control pump stations are also planned due to their potential impact on
human health, public safety, and customer property.

Initial condition assessment efforts have identified substantial infrastructure upgrade, renewal, operation,
and maintenance needs necessary to maintain and improve system reliability. Degradation of the existing
infrastructure beyond its useful life has occurred over a half century. As a result, sustainable renewal of the
system will require directing more funds to the effort than has historically been allocated and applying a
logical, long-term approach that moves the utility from a reactive to a more proactive position.

Sewer System and Water Quality Characterization

Completed in 2015, the CSS characterization identified a detailed plan of system improvements and
corresponding costs to address CSOs at various levels of control. As previously indicated, sewer
separation, and capacity improvements have been made to reduce CSOs since 2000. Although this work
has resulted in CSO outfall and overflow volume reduction in the eastern areas of the county, additional
improvements are necessary to achieve more stringent levels of control. Capital improvements in the CSS
to achieve 12 and zero overflows per typical year levels of control were estimated to cost approximately
$200 million and $980 million, respectively. These improvements include combinations of conveyance and
pump station capacity improvements, storage facilities, and high rate treatment. This does not include costs
for necessary infrastructure renewal and upgrade, SSO control, or program implementation.

Similarly in 2015, the SSS characterization identified improvements necessary to address SSOs. Capital
improvements in the SSS to achieve two-year and five-year levels of service were estimated to cost $85
million and $116 million, respectively. These improvements, in the western two-thirds of the county, include
expansion of the Wolcott WWTP; gravity sewer, force main, and pump station capacity improvements; and
storage facilities. These costs are on top of costs for necessary infrastructure renewal and upgrade, CSO
control, or program implementation.
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In conjunction with the sewer system characterization effort, receiving water quality was monitored and
modeled to establish baseline conditions and evaluate the impacts of overflows on the attainment of water
quality standards and uses. This effort concluded that water quality standards and uses cannot consistently
be met in some receiving waters due to pollution sources other than CSOs. The demonstration approach
(as defined in the CSO Control Policy) is met in Jersey Creek under existing conditions, i.e., no additional
CSO control is necessary. The recreation season geometric mean of 262 CFUs per 100 mL is also met in
the Kansas and Missouri Rivers under existing conditions when upstream source contributions are
controlled to levels meeting the applicable standards. Mattoon Creek is currently designated as a Primary
Contact Recreation stream, and should be characterized as a Secondary Contact Recreation stream. CSO
control in Mattoon Creek results in no discernible improvement.

- T T —

Even elimination of all CSOs (at a cost of almost $1 billion) would not result
in attainment of water quality standards in the Missouri and Kansas Rivers.

Financial Capability Assessment

Utilizing the EPA’s 1997 guidance, an initial assessment was performed to evaluate the financial resources
the UG has available to implement additional CSO and SSO controls. To achieve the levels of control
identified in the characterization effort within a 25-year timeframe, a *high” financial impact to the already
heavily burdened population would result. To meet even a 12 overflow events per typical year level of CSO
control and two-year design storm level of SSO service, the cost per household as a percentage of the
community-wide MHI would be 2.9%. The assessment found that the burden and level of debt required to
meet this level of control would be unacceptable and unsustainable.

Wastewater and stormwater user rates are not the only burdens on this economically disadvantaged
community. Consider the following:

o Between 2010 and 2013, base rates for electric and water services have each increased 7 to 8%
annually.
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Recent electric rate increases were primarily required to fund $250 million
in improvements at the 235 megawatt (MW) Nearman Power Plant in order to comply with
EPA air emission standards, further burdening the community ratepayers.

e Many residents in the CSS area also pay a mill levy to fund drainage districts that provide flood
control protection.

e The current property tax burden in Wyandotte County is 1.858% of assessed home value
compared to 1.410% and 1.211% in the state and nation, respectively.

e Due to the extremely high number of vacant properties in the urban CSS area, there are fewer
ratepayers per unit of sewer infrastructure to help fund system maintenance and renewal.
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"Allow me to address the blight. To understand the breadth of the problem, consider
that 50 years ago, Wyandotte County had a population of 185,000. Over the next three
decades, we lost nearly 30,000 people, largely due to "white flight." Fortunately, many

new residents, mostly immigrants, have moved to our community, which has helped

stabilize our population. Nevertheless, that initial exodus left behind roughly 10,000 empty
homes and 6,000 vacant lots.” Kansas City, Kansas, Mayor Mark Holland, June 22, 2016

In addition to heavily burdening the ratepayers, the utility would experience an unacceptable and
unsustainable debt level and risk losing significant revenue bases if higher levels of control/service were
implemented over a 25-year period. The UG is already one of the highest debt burden per capita
communities in Kansas. It is well known that addressing CSOs is a national concern that can severely
financially affect communities and recent CSO consent decree extensions related to financial capability
reinforce this fact. For example, locally Johnson County, Kansas, and Liberty, Missouri, (two significant
Kansas City, Missouri [KCMO] wholesale customers) have decided to move forward with new/expanded
WWTPs partially in response to the higher rates being charged by KCMO to comply with consent decree-
mandated overflow control requirements. This resultant reduction in customer base will further burden the
KCMO community, another disadvantaged community that is experiencing financial difficulties associated
with addressing CSOs.

The UG'’s proposed plan to address overflows is profoundly constrained by the community’s capability to
pay for the necessary improvements. Increasing the typical residential sewer rates to approximately 1.9%
of the projected community-wide MHI is considered the upper level of burden achievable over the next

10 years due to the economic disadvantages already incurred by the community and the impact on the
population already living below the poverty level. The underlying rate increases will generate approximately
$12 million annually for debt and cash funding for capital improvements.
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Separate Sewer System Master Plan

The UG has worked diligently to strengthen the local economy, improve the quality of life, and increase the
tax base of the community. These efforts have resulted in population shift/growth in the western areas of
the service area. Recent 20-year projections by the planning department indicate the sewered population in
this western area may double. Based on these projections, a master plan for the western third of the
service area was prepared to identify improvements to meet increasing service demands of the anticipated
growth, but also to further efforts to address sewer overflows.

The master planning effort determined that the existing Wolcott WWTP in the SSS is very near its design
capacity. Expansion of the Wolcott WWTP is needed by 2020 to accommodate projected growth/population
shifts. Most importantly, these facilities are needed to expand the rate base to pay for needed investment in
the existing system. At the same time, due to capacity restrictions a majority of the system SSOs occur
upstream of Plant 20, also located in the SSS. Plant 20; however, serves a major portion of the Wolcott
WWTP’s natural watershed. Fortuitously, it was determined that decommissioning Pump Station 50 and
redirecting flow by gravity to a new Wolcott WWTP reduces flow in the Plant 20 tributary area, which in turn
will substantially reduce SSOs. At an estimated cost of $33 million, these projects will:

Substantially reduce SSO volume.

Reduce capital needs for Plant 20 expansion.

Meet National Pollutant Discharge Elimination System (NPDES) Permit effluent requirements.
Reduce the nutrient load to the Kansas River.

Address future service needs (and increase the ratepayer base to fund additional improvements).

The existing Wolcott WWTP (an interim package plant installed in 2009) has
nearly reached its design treatment capacity, and has experienced recurring
wet weather effluent discharge violations. It will be unable to meet
future effluent ammonia limitations.
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Additional Challenges and Unknowns

The UG faces a number of challenges to meet CWA requirements and improve water quality. The UG is
committed and has begun to aggressively make progress on improving infrastructure reliability and
reducing overflows. However, there are numerous uncertainties that cloud the anticipated effectiveness,
schedule, and costs of planned improvements. These uncertainties require a recommended plan that is
flexible and adaptive. Committing to a 20-year or longer plan is unwise and impractical for the UG and its
ratepayers. Key uncertainties, which support this conclusion, include:

e The timing and magnitude of future regulatory compliance requirements, such as nutrient removal
at the WWTPs and Municipal Separate Storm Sewer System (MS4) Permit requirements to
address total maximum daily loads (TMDLS), are unclear.

Compliance with nutrient removal regulations is anticipated to cost over $90 million
at the Kaw Point WWTP. Nutrient removal facilities would also be required at Plant 20.

o Effectiveness of overflow reduction related to improvements that are difficult to quantify, such as an
enhanced FOG program, CMOM activities, supervisory control, and data acquisition (SCADA)
system improvements, green infrastructure, and infiltration and inflow (I/1) reduction, are uncertain
at this time and may affect capital spending.

e Local and regional engineer and construction contractor capacity and availability due to similar
sewer system improvement efforts throughout the region are anticipated to result in unquantified
(at this time) but likely construction cost escalation.

e Accuracy of current financial assumptions, such as changes in household MHI over time, impacts
and degree of rate tolerance, and population growth trends (which have been negative), will affect
residential affordability and the UG’s ability to generate additional revenue.

e Accuracy of current technical assumptions, such as capital cost estimates, infrastructure renewal
costs determined by extrapolation, and wastewater treatment plant wet weather capacity, will affect
the magnitude of capital projects.

e Although project costs have been determined based on actual inspections and hydraulic modeling,
the amount of infrastructure that has not been inspected and modeled remains significant.

10
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e Kansas City’s location at the confluence of two great rivers requires significant funding to maintain
the flood control system. Federal flood control levee improvement needs that are defined in a
recent U.S. Army Corps of Engineers (USACE) study may exceed $100 million (local share), but
the timing and level of commitment are unknown. The magnitude of this obligation will affect
residential and utility affordability considerably.

e Local drainage issues that are priority concerns for stakeholders in relation to sewer overflow
control due to their impact on public safety and private property.

Consequently, the recommended plan must be flexible and adaptive to ensure that the plan benefits are
being achieved, priorities can be reevaluated, and community affordability is not exceeded.

Recommended Plan

The Recommended Plan meets the CSO Control Policy demonstration approach for the CSO receiving
water bodies. Reducing the occurrence of SSOs and controlling CSOs to a level meeting the CSO Control
Policy presumption approach, both within a typical 20 to 25 year timeframe is not financially feasible for the
UG. The existing wastewater and stormwater infrastructure renewal needs are significant and must be
addressed, followed by priority overflow control investments.

As a result of its financial challenges, the UG is proposing a 10-year, $200 million IOCP that focuses
resources on infrastructure renewal and priority capital improvement projects. Through these system
reliability improvements, additional overflow reduction will be achieved while maintaining sustainable, yet
aggressive, annual rate increases. Considerable improvements in the economically disadvantaged CSS
area have been made since 2000 despite numerous challenges. The Recommended Plan will build on this
progress. The major components of the Recommended Plan are as follows:

Infrastructure Upgrades and Renewal. Addressing the identified renewal needs of the existing wastewater
and stormwater infrastructure will increase system reliability and performance. In addition, these
improvements will have the benefit of reducing the potential for overflows related to equipment and pipe
failure. To maximize limited financial resources, renewal priority will be given to assets that have failed and
have higher probability and consequences of failure, including safety improvements to protect utility
workers, the public, and property. Secondary priority will be given to projects that restore and upgrade
WWTP and pump station capacity and renew pipes and manholes in areas with chronic, recurring SSOs.
Examples of these projects include pipe and manhole repairs, rehabilitation of WWTPs and pump stations,
providing secondary power at key pump stations, repairing and protecting exposed pipes along
streambanks, and addressing stormwater infrastructure repair needs in areas of chronic flooding.

11
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The UG experiences overflows due to various types of infrastructure failures, including collapsed pipe.

Wolcott WWTP Expansion. Replacing the existing 0.288 mgd Wolcott WWTP with a new 2 mgd facility and
rerouting flow by gravity with a new interceptor from Pump Station 50 to the new WWTP will provide
numerous benefits. These projects will immediately and significantly reduce the volume of SSOs by almost
90% at Pump Station 6 (for the two-year design storm) and improve effluent water quality at Plant 20 by
reducing nutrient loads to the Kansas River. These improvements will also delay and decrease the
magnitude of capacity improvements at these facilities and eliminate Pump Station 50 operation and
maintenance costs. The new facility will be designed to meet more stringent ammonia effluent limits based
upon the EPA’s latest national recommendation and implement nutrient controls to comply with the Kansas
Nutrient Reduction Plan. The new facility also supports continued population shift to, and much needed,
economic development, in the western service area resulting in a larger future customer base.

Operational Improvements and Asset Management. Operational improvements to maximize flow through
the WWTPs and continued refinement and enhancement of the Nine Minimum Controls (NMC) and CMOM
Programs will reduce the potential for overflows. Continued development of an asset management program
will allow the continued evaluation of assets and lead to prioritized renewal of assets based upon
probability and consequence of failure rather than reactive repair leading to a more effective and
sustainable utility. Increased system investigations and evaluations to determine condition of existing
assets to optimize the existing system performance, reduce system failures, and plan future improvements
will also be performed.

Kaw Point WWTP Reliability Improvements. Improvements to the UG’s largest WWTP include several
operational changes and equipment upgrades and repairs to improve facility reliability and increase wet
weather treatment capacity. Several unit processes and equipment, which have experienced service
outages, are scheduled for repair including primary clarifiers.

SCADA System Improvements. SCADA system improvements are expected to reduce overflows through
monitoring and optimization of the existing system. Monitoring of pump stations and overflow locations
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allows the WPCD to respond to and reduce the amount of time overflows occur, gather additional
information needed to refine technical assumptions and make smarter decisions on future improvements,
and measure the overflow reduction achieved by future overflow control efforts. In the CSS, this upgraded
technology will allow the UG to better maximize flow to the Kaw Point WWTP. Although difficult to quantify
in the short term, the resultant improvement in operations attainable through SCADA system improvements
is anticipated to facilitate efforts to reduce overflows over the long run.

Armourdale Basin Targeted Sewer Separation. Targeted sewer separation projects will not only relieve
frequent street flooding and renew sewer infrastructure in the area, but also reduce overflow volume and
frequency at CSOs 41, 42, 43, 44, 47, 48, and 66. Scheduled sewer separation is anticipated to reduce
overflow volume to the Kansas River by 38% in the typical year from these outfalls.

CSO0 19 Green Infrastructure. This CSS project will reduce CSO volume and frequency at CSO 19, provide
some flood control benefit, and improve the water quality of Big Eleven Lake. An important civic resource,
Big Eleven Lake is currently impaired due to increased nutrient loads. The proposed project will reduce
nutrients and provide more baseflow to the lake, which will improve water quality. This project is proposed
to be integrated into a planned urban redevelopment program that will be highly visible in the downtown
district and is anticipated to stimulate urban renewal. Consisting of bioretention, bioswales, wetland
forebays, and wetlands, implementing green infrastructure in this basin will provide a great opportunity to
showcase different types of green infrastructure and evaluate its performance. It will also be used to
estimate the cost of construction, operation, and maintenance for future green infrastructure efforts
anticipated to be evaluated during future overflow control evaluations. Achieving this level of control utilizing
green in lieu of gray infrastructure will save the community approximately $7 million due to the reduction in
size of downstream CSO control facilities. If the planned urban redevelopment plan changes, other green
infrastructure projects that can provide equally significant overflow control have been identified and may be
substituted for this project identified at CSO 19. We also see this project as an excellent opportunity to
educate and engage the public regarding sewer overflow control issues and opportunities.

Plant 20 Capacity Upgrades and Reliability Improvements. Improvements to Plant 20 include increasing the
peak flow treatment capacity from 14 mgd to 21 mgd, thereby reducing the volume and frequency of
discharges through the Pump Station 6 overflow. Several renewal improvements, including influent
screening replacement and new disinfection equipment and controls, are scheduled to increase safety,
reliability, and extend the life of the aging facilities.

The Recommended Plan:

e Addresses the community’s highest priorities of renewing the existing infrastructure and making
progress towards meeting the CWA goals.

e Balances near term public investments and benefits with the UG'’s financial capability.

e Represents the best level of overflow control achievable with the available public investment.

e Incorporates input received from local stakeholder groups in 2015 and 2016, including a
community task force consisting of local leaders selected by the Mayor and several UG
Commissioners.

e Provides for the submission of a final measures plan for agency approval by December 31, 2025.

13
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Financing and Implementation Schedule

The UG spent over $35 million on previous CSO control efforts. This next phase is proposed to be an
adaptive 10-year plan (2016 to 2025) that implements the most critical improvements to improve system
reliability and performance while also providing overflow control reductions.

This latest aggressive commitment will total approximately $200 million in integrated wastewater and
stormwater system capital improvements. It will require the UG to raise sewer user rates and stormwater
fees annually up to approximately 1.9% of projected community-wide MHI in year 10. Debt financing will be
a key part of the revenue to fund this commitment for projects such as the new, larger capacity Wolcott
WWTP. State and/or federal financial assistance will be pursued for the Recommended Plan and the final
control measures that will follow.

Historical and Projected Typical Monthly
Wastewater and Stormwater Bills
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Proposed rate increases to implement the proposed plan will result in user rates being increased 250% since
2000 when direct overflow control efforts were initiated.

Due to financial and management challenges and uncertainties, the plan must remain flexible and allow the
UG time to focus on their existing infrastructure and regather the institutional knowledge and capacity that
has recently been lost. After the existing assets are in a more sustainable condition, future efforts, which
include an update to this IOCP in year 10 of the Recommended Plan, are anticipated to create an approach
to address the remaining overflows and achieve compliance with CWA requirements. The Recommended
Plan reflects the input of our stakeholders as well as the financial realities and needs of the UG.
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1.0 INTRODUCTION

1.1 Introduction

In accordance with the Partial Consent Decree (PCD) entered into with the United States Environmental
Protection Agency (EPA) and the United States Department of Justice (DOJ), the Unified Government of
Wyandotte County and Kansas City, Kansas (UG) submits for agency review this draft Integrated Overflow
Control Plan (IOCP). This IOCP presents the UG’s Recommended Plan to reduce sewage overflows and
comply with Clean Water Act (CWA) requirements to renew its sewer system. The IOCP integrates a
combined sewer overflow (CSO) long-term control plan (LTCP) and sanitary sewer overflow (SSO)
remediation plan with municipal separate storm sewer system (MS4) and infrastructure renewal needs into
a long-term capital plan that balances and prioritizes system improvements with available funding.

The I0CP was developed around the following key goals identified early in the planning process by internal
stakeholders:

e Protect human health, public safety, and property.
e Meet CWA regulations.
e Protect water quality based on how the community wants to use water resources.

These initial goals formed the basis for developing the IOCP. Accompanying these initial goals were key
priorities that the community wanted to achieve with the limited availability of funds:

e Reinvest in the existing system.
e Address chronic, high frequency SSO sites.
e Achieve multiple benefits, e.g., overflow reduction and system renewal.

1.2 Recommended Plan

In response to the PCD, this IOCP is proposed to be a 10-year plan requiring approximately $200 million in
capital improvements to the wastewater and stormwater systems. The Recommended Plan contains
projects to address system renewal and will achieve notable CSO and SSO volume reductions. This major
capital program will include the following:

o Infrastructure Upgrades and Renewal. Addressing the identified renewal needs of the existing
wastewater and stormwater infrastructure will increase system reliability and performance. In
addition, these improvements will have the benefit of reducing the potential for overflows related to
equipment and pipe failure. To maximize limited financial resources, renewal priority will be given
to assets that have failed and have higher probability and consequences of failure, including safety
improvements to protect utility workers, the public, and property. Secondary priority will be given to
projects that restore and upgrade wastewater treatment plant (WWTP) and pump station capacity
and renew pipes and manholes in areas with chronic, recurring SSOs. Examples of these projects
include pipe and manhole repairs, rehabilitation of WWTPs and pump stations, providing
secondary power at key pump stations, repairing and protecting exposed pipes along streambanks,
and addressing stormwater infrastructure repair needs in areas of chronic flooding.

e Wolcott WWTP Expansion. Replacing the existing 0.288 million gallons per day (mgd) Wolcott
WWTP with a new 2 mgd facility and rerouting flow by gravity with a new interceptor from Pump
Station (PS) 50 to the new WWTP will provide numerous benefits. These projects will inmediately
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and significantly reduce the volume of SSOs by almost 90% at PS 6 (for the two-year design
storm) and improve effluent water quality at Plant 20 by reducing nutrient loads to the Kansas
River. These improvements will also delay and decrease the magnitude of capacity improvements
at these facilities and eliminate PS 50 operation and maintenance (O&M) costs. The new facility
will be designed to meet more stringent ammonia effluent limits based upon the EPA’s latest
national recommendation and implement nutrient controls to comply with the Kansas Nutrient
Reduction Plan. The new facility also supports continued population shift to, and much needed,
economic development, in the western service area resulting in a larger future customer base.

e Operational Improvements and Asset Management. Operational improvements to maximize flow
through the WWTPs and continued refinement and enhancement of the Nine Minimum Controls
(NMC) and Capacity, Management, Operation, and Maintenance (CMOM) Programs will reduce
the potential for overflows. Continued development of an asset management program will allow the
continued evaluation of assets and lead to prioritized renewal of assets based upon probability and
consequence of failure rather than reactive repair leading to a more effective and sustainable
utility. Increased system investigations and evaluations to determine condition of existing assets to
optimize existing system performance, reduce system failures, and plan future improvements will
also be performed.

e Kaw Point WWTP Reliability Improvements. Improvements to the UG’s largest WWTP include
several operational changes and equipment upgrades and repairs to improve facility reliability and
increase wet weather treatment capacity. Several unit processes and equipment, which have
experienced service outages, are scheduled for repair including primary clarifiers.

e Supervisory Control and Data Acquisition (SCADA) System Improvements. SCADA system
improvements are expected to reduce overflows through monitoring and optimization of the
existing system. Monitoring of pump stations and overflow locations allows the Water Pollution
Control Division (WPCD) to respond to and reduce the amount of time overflows occur, gather
additional information needed to refine technical assumptions and make smarter decisions on
future improvements, and measure the overflow reduction achieved by future overflow control
efforts. In the combined sewer system (CSS), this updated technology will allow the UG to better
maximize flow to the Kaw Point WWTP. Although difficult to quantify in the short term, the resultant
improvement in operations attainable through SCADA system improvements is anticipated to
facilitate efforts to reduce overflows over the long run.

e Armourdale Basin Targeted Sewer Separation. Targeted sewer separation projects will not only
relieve frequent street flooding and renew sewer infrastructure in the area, but also reduce overflow
volume and frequency at CSOs 41, 42, 43, 44, 47, 48, and 66. Scheduled sewer separation is
anticipated to reduce overflow volume to the Kansas River by 38% in the design year from these
outfalls.

e (SO 19 Green Infrastructure. This CSS project will reduce CSO volume and frequency at CSO 19,
provide some flood control benefit, and improve the water quality of Big Eleven Lake. An important
civic resource, Big Eleven Lake is currently impaired due to increased nutrient loads. The proposed
project will reduce nutrients and provide more baseflow to the lake, which will improve water
quality. This project is proposed to be integrated into a planned urban redevelopment program that
will be highly visible in the downtown district and is anticipated to stimulate urban renewal.
Consisting of bioretention, bioswales, wetland forebays, and wetlands, implementing green
infrastructure in this basin will provide a great opportunity to showcase different types of green
infrastructure and evaluate its performance. It will also be used to estimate the cost of construction,
operation, and maintenance for future green infrastructure efforts anticipated to be evaluated
during future overflow control evaluations. Achieving this level of control utilizing green in lieu of
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gray infrastructure will save the community approximately $7 million due to the reduction in size of
downstream CSO control facilities. If the planned urban redevelopment plan changes, other green
infrastructure projects that can provide equally significant overflow control have been identified and
may be substituted for this project identified at CSO 19. We also see this project as an excellent
opportunity to educate and engage the public regarding sewer overflow control issues and
opportunities.

e Plant 20 Capacity Upgrades and Reliability Improvements. Improvements to Plant 20 include
increasing the peak flow treatment capacity from 14 mgd to 21 mgd, thereby reducing the volume
and frequency of discharges through the PS 6 overflow. Several renewal improvements, including
influent screening replacement and new disinfection equipment and controls, are scheduled to
increase safety, reliability, and extend the life of the aging facilities.

The Recommended Plan:

e Addresses the community’s highest priorities of renewing the existing infrastructure and making
progress towards meeting the CWA goals.

e Balances near term public investments and benefits with the UG’s financial capability.

e Represents the best level of overflow control achievable with the available public investment.

e Incorporates input received from local stakeholder groups in 2015 and 2016, including a
community task force consisting of local leaders selected by the Mayor and several UG
Commissioners.

e Provides for the submission of a Final Measures Plan for agency approval by December 31, 2025.

1.3 Infrastructure Overview

The UG WPCD currently has 121 employees who build, maintain, and operate the wastewater and
stormwater facilities for the people of Kansas City (KCK) and Wyandotte County (WyCo), Kansas. The
WPCD provides sewer service to approximately 44,000 customers within WyCo, with a total population
served of approximately 150,000. As shown on Figure 1-1, the entire sewer collection system area extends
from the Missouri River and the Kansas and Missouri state line on the eastern border to the western edges
of Wyandotte County. The northern boundary is primarily the Missouri River and the southern boundary is
the Wyandotte and Johnson County line.

In the western portion of the county, the UG collection system borders the cities of Bonner Springs and
Edwardsville, Kansas. A portion of Edwardsville is served by the UG’s collection system; these flows are
pumped into the UG system and treated at Plant 20.

The sewer collection system contains approximately 1,100 miles of combined and separate sanitary and
storm sewer pipelines, five wastewater treatment plants, 71 wastewater pump stations, and nine flood
pump stations. The five WWTPs have a combined design flow of over 35 mgd, ranging between

10,000 gallons per day (gpd) at WWTP 3 and 28 mgd at the Kaw Point WWTP. The UG also supports local
drainage districts that maintain almost 20 miles of flood control levees along the Kansas and Missouri
Rivers.
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About 16% of the approximately 160 square mile UG service area is served by a CSS. The remaining 84%
of the service area is served by a separate sewer system (SSS). The SSS serves the western portions of
the service area while the CSS serves the eastern portions. During dry weather, wastewater from the CSS
and SSS is conveyed to the WWTPs for treatment prior to discharge. The CSS is designed to overflow
during periods of moderate to heavy rainfall or snowmelt. Combined wastewater and stormwater may leave
the combined sewer system through any of the 48 diversion structures and 39 CSO outfalls resulting in
sewage diluted with stormwater being discharged into the environment and potentially into one of four
receiving waters. SSOs may also occur from the SSS during periods of heavy rainfall or snowmelt. Many of
the SSOs occur at pump stations, but also at other locations when wet weather flows exceed the capacity
of the sewer pipes.

1.4 History of Overflow Control Plan Development

CSSs were the accepted state of the art collection system when first installed. Hundreds of communities
across the United States with CSSs have developed or are developing long-term control plans with the goal
of reducing the frequency, duration, and volume of overflows. The UG developed and submitted an initial
Combined Sewer Overflow Long-Term Control Plan (November 17, 2000) to the EPA in November 2000 to
address combined sewer overflows into their rivers. Referred to as the CSO LTCP, development of the
CSO LTCP was required by the 1994 Combined Sewer Overflow Control Policy (CSO Control Policy)
through the UG’s National Pollutant Discharge Elimination System (NPDES) Permit. After submittal, the UG
began implementation of the LTCP while simultaneously implementing their NMC Plan. Struggling through
significant financial and management challenges, the UG spent millions of dollars over the next 13 years on
a number of sewer separation projects and WWTP and pump station capacity improvement projects
identified in the CSO LTCP. Considerably more funds were spent to inspect, upgrade, and renew the sewer
system infrastructure during this time period.

Despite this substantial financial commitment and CSO reduction progress, the CSO LTCP was not
approved by the EPA (notice that the CSO LTCP was inadequate was not given to the UG until January
2007 after six years of implementing the plan). The UG subsequently entered into the PCD in March 2013
(copy provided as Appendix A).

A key requirement of the PCD is the development and submittal of an IOCP to remedy CSOs and SSOs as
well as the implementation of other injunctive relief. Because this PCD covers only the development of the
remedy, the parties to the PCD recognized that there may be a future consent decree, modification, or
other vehicle (such as an NPDES permit requirement and/or State order/decree) that will implement the
approved IOCP.

1.5 Partial Consent Decree Requirements

As specified by the EPA, the stated purpose of the PCD is to fulfill the objectives of the CWA and achieve
full compliance with the CWA by achieving full compliance with the NPDES permits, reducing SSOs and
CSOs, eliminating prohibited bypasses, and implementation of the stormwater management program to
reduce the discharge of pollutants from the MS4 to the maximum extent practicable. Under the terms of the
settlement, the UG was required to implement a number of remedial measures, including:

¢ Information Management System (IMS) — Develop a system to efficiently and effectively identify,
track, operate, maintain, manage and plan for UG’s wastewater and stormwater programs.
e Storm Sewer System — Implement a newly revised Stormwater Management Plan (SMP).
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e Combined and Separate Sewer Systems — Construct short-term investigation and construction
projects valued at approximately $20 million, including SSS pump station rehabilitation evaluation
and repair, and stream crossing inspections to locate exposed pipelines at risk due to stream bank
erosion.

e Operations:

o Improve the Fats, Oil, and Grease (FOG) Control Program Plan.
o Improve the Collection System Release Response Plan (CSRRP).
o Improve the NMC Plan for the CSS.

o Submit a comprehensive CMOM Program Plan.

e Evaluation of Sewersheds — Prepare and submit a sewer system evaluation work plan, describing
how the UG will evaluate, analyze, model, develop alternatives, and include public participation for
the evaluation of the SSS and CSS.

e Hydraulic Models — Develop a dynamic hydraulic model of the SSS and CSS to help assess the
capacity of the SSS and evaluate CSO control scenarios for the CSS. Using the hydraulic model,
develop and evaluate remedial alternatives, including green infrastructure, to ensure adequate
capacity in the CSS, SSS, and the WWTPs.

Subsequent to the PCD, a Sewer System Evaluation (SSE) Work Plan was developed and submitted to the
EPA as required outlining the technical details of the sewer characterization process. Numerous technical
memoranda (TM) were prepared to support the characterization effort in accordance with the SSE Work
Plan.

The CSS Characterization Report is an integral part of the IOCP and a requirement of Section VIII,
Subsections D and E of the PCD. This system characterization documents the physical characteristics and
capacity of the CSS. In addition, the impact of the CSS on the receiving waters is provided. The receiving
water impact is based on existing data and current monitoring and modeling of the CSS and receiving
waters. The system characterization establishes the existing baseline conditions and provides the basis for
determining receiving water goals and priorities and identifying specific CSO controls for further
consideration in this IOCP. The CSS Characterization Report was submitted to the EPA on May 31, 2015.
An addendum to this characterization report is included with this IOCP submittal.

The SSS Characterization Report is also an integral part of the IOCP and a requirement of Section VIl
Subsections B and C of the PCD. This system characterization documents the physical characteristics and
capacity of the SSS. The system characterization establishes the existing baseline conditions and provides
the basis for determining priorities and identifying specific capacity improvements for further consideration
in this IOCP. The SSS Characterization Report was submitted to the EPA on August 31, 2015. An
addendum to this characterization report is included with this IOCP submittal.

This IOCP, prepared in accordance with the requirements of the PCD, presents the UG's comprehensive,
integrated plan to continue the UG’s efforts to reduce and mitigate the effects of wet weather CSOs and to
minimize SSOs and other unauthorized discharges. As a result of financial challenges presented herein,
the UG is proposing a plan that focuses resources on infrastructure renewal and key capital improvement
projects. Debt financing will be a key part of the revenue to fund this commitment for projects such as the
new, larger capacity Wolcott WWTP. State and federal financial assistance will be pursued for the
Recommended Plan and the later Final Measures Plan. Through these system reliability improvements,
additional overflow reduction will be achieved while maintaining sustainable, yet aggressive, annual rate
increases.
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1.6

Report Organization and Contents

This IOCP consists of the following sections:

Section 1 - Introduction. Provides background of the UG’s CSS and SSS and overflow control
regulatory history.

Section 2 — System Characterization. Documents the physical characteristics and capacity of the
CSS and SSS. In addition, the impact of the CSS on the receiving waters is provided.

Section 3 - Infrastructure Condition Assessment. Documents the sewer system infrastructure
condition assessment and necessary capital improvement needs.

Section 4 — Regulatory Needs Assessment. Summarizes water quality regulatory drivers that may
affect future NPDES permits and potential capital improvement needs.

Section 5 - CSO Long-Term Control Plan. Evaluates capital improvements necessary to achieve
various levels of CSO control.

Section 6 — SSO Remediation Plan. Evaluates capital improvements necessary to achieve various
levels of SSO service.

Section 7 - Financial Capability. Summarizes the assumptions, analysis, and findings associated
with assessing the UG’s financial capability to fund the necessary improvements to comply with the
CWA and CSO Control Policy.

Section 8 — Public Participation. Details the public participation efforts performed during
development of the IOCP.

Section 9 — IOCP Recommended Plan. Details the recommended plan proposed in response to the
PCD.

Section 10 — References. Provides references to the documents referenced in the IOCP.
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2.0 SYSTEM CHARACTERIZATION

21 Combined Sewer System

A system characterization documents a detailed understanding of the CSS and its impact on the receiving
waters as described in the CSO Control Policy. An analysis of existing data and field investigation results
and monitoring and modeling of the CSS and receiving waters was performed to understand how the
system responds to various wet weather events, characteristics of the overflows, and the resultant water
quality impacts. The system characterization established the baseline conditions that were used to evaluate
level of control alternatives and assess the effectiveness of the proposed IOCP.

To characterize the existing system, the UG reviewed existing data, performed field investigations and flow
and rainfall monitoring, performed hydraulic modeling and analysis, and developed preliminary CSO control
alternatives. To document this effort, the UG submitted the CSS Characterization Report to the Kansas
Department of Health and Environment (KDHE) and the EPA on May 31, 2015. Refinements to hydraulic
modeling and alternative development have continued beyond submittal of the CSS Characterization
Report; these refinements are discussed in detail in the CSS Characterization Report — Addendum No. 1. A
brief description of the CSS, a summary of key findings of the characterization process, and updated
information from additional refinement efforts are summarized in this Section.

211 CSS Basins

The CSS portion of the UG’s service area is generally located east of Interstate 635 and extends south
from the Missouri River to Johnson County, Kansas, and east to the Missouri state line as shown previously
on Figure 1-1. The CSS basins discharge to the Kaw Point WWTP located immediately east of the
confluence of the Kansas and Missouri Rivers.

The CSS can be sub-divided into nine subbasins and three main service areas based on the areas tributary
to the three primary pump stations in the CSS as shown on Figure 2-1 and Figure 2-2, respectively:

e Armourdale Industrial District (AID) Pump Station services the southern CSS areas west of the
Kansas River, including the Mattoon Creek, Splitlog Creek, Muncie Bluff Creek, Armourdale, and
Argentine Basins.

e Fairfax Industrial District (FID) Pump Station services the northern CSS areas west of the Kansas
and Missouri Rivers, including the Esplanade Creek, FID, and Jersey Creek Basins.

e Central Industrial District (CID) Pump Station services a relatively small area east of the Kansas
River to the Missouri state line, comprising the CID Basin.
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In addition to the combined sewer basins, there are a number of basins with separate sewer systems that
are tributary to the CSS. These basins are generally west and south of the CSS area and separate sanitary
flow is pumped into the CSS as discussed in the SSS Basins section.

During wet weather, when the combined sewage flows exceed the capacity of the sewer system, overflows
to four receiving streams may occur. A flow schematic of the CSS is provided on Figure 2-3. As indicated
on this figure:

e Overflows from the Jersey Creek Basin discharge to both Jersey Creek and the Kansas River.

e Overflows from the Esplanade Creek and FID Basins discharge to both Jersey Creek and the
Missouri River.

e Overflows from the CID Basin discharge to the Missouri River.

e Overflows from the Mattoon Creek Basin discharge to Mattoon Creek.

e Overflows from the Argentine, Armourdale, Muncie Bluff Creek, and Splitlog Creek Basins
discharge to the Kansas River.

Each of the CSS basins tributary to the individual primary pump stations is hydraulically interconnected to
the others. Consequently, CSO diversion structures in the upstream basins contribute captured flow to
diversion structures downstream along the interceptor sewers. The percent capture at individual diversion
structures is dependent on relative weir heights and localized pipe capacities; therefore, percent capture
values calculated at individual diversion structures may be misleading to that of the overall basin. For this
reason, the CSS basins were grouped together by the primary pump stations to which they are tributary,
and CSO capture statistics were calculated based on the three primary pump station service areas
described above. This capture calculation methodology provides a more true representation of the capture
efficiency of the existing system by summing the overflow volumes at all the interconnected diversion
structures in each pump station service area and comparing that to the total volume of combined flow
captured at each primary pump station.
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The terrain within the CSS generally consists of rolling hills in upland areas away from the main river
system. Upland areas contain mainly residential development with interspersed commercial, and some light
industrial areas as well as the KCK downtown area.

Areas along the Kansas and Missouri Rivers consist of low, former floodplain areas and are currently
protected by levees. The northern part of the CSS along the Missouri River in the Esplanade Creek and
Fairfax Industrial District Basins (tributary to FID Pump Station) contains light and heavy industrial
development. In the southern portion of the CSS along the Kansas River, the Armourdale and Argentine
Basins (tributary to AID Pump Station) have predominantly industrial and commercial development with
interspersed residential development. This area also contains a significant amount of land occupied by
railyards.

The current sewer system conditions tend to yield lower stormwater runoff volumes and runoff rates
reaching the CSS due to a number of factors. These factors also result in a higher than typical percent
capture relative to overflow frequency. Some unique features of the UG CSS include:

e Subsequent to the 2000 CSO LTCP, sewer separation has been performed in parts of the upper
Jersey Creek, Mattoon Creek, western Muncie Bluff Creek, western and eastern Armourdale, and
Argentine Basins. The majority of the upstream CID Basin is also separated. This sewer separation
reduces the amount of land area contributing stormwater flow directly to the CSS and reduces
CSO volumes, thereby increasing the overall percentage of CSS wet weather flows delivered to the
WWTP.

e Over 6,000 vacant lots in the CSS lower the amount of directly connected impervious area
contributing to the CSS. Much of the impervious area is disconnected and has to flow over
pervious areas before reaching a stormwater inlet.

e The majority of streets within residential areas have no curbs and a limited amount of stormwater
inlets, most of which are grated inlets. This helps limit peak flow rates to the CSS and creates
inefficiencies in directing surface runoff into the collection system piping.

e The large railroad yards in the Armourdale and Argentine Basins have small amounts of
impervious area, very few inlets, and flat terrain leading to shallow ponding of stormwater runoff
and longer times of concentration.

e The rainfall events in the hydraulic model design year include high peak intensities embedded in
the event. These peak intensities are of short duration relative to the total length of the rainfall
event. Based on the calibrated model results, the UG CSS tends to capture the portions of the
event with lesser rainfall intensities and overflows predominantly during the peak intensities. Since
the duration of overflow events are short compared to the duration of rainfall events, overflow
volume is small compared to wet weather capture volume. This tends to yield high percent
captures in the UG CSS relative to the high overflow frequency in certain locations.

21.2 Gravity Sewer System

Comprised of almost 300 miles of 4- to 102-inch diameter pipe, the CSS gravity sewer system inventory is
provided in Table 2-1. There is also almost 50 miles of CSS and SSS wastewater force main in the service
area.
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Kansas River; eight CSO diversions discharge directly to the Missouri River. Two CSO diversions

System Characterization

Table 2-1:  CSS Gravity Sewer Inventory
Basin Area (ac) Sewer Length (ft)
Argentine 1,897 151,289
Armourdale 1,050 94,732
Mattoon Creek 834 75,559
Muncie Bluff Creek 1,655 174,363
Splitlog Creek 1,262 176,612
Esplanade Creek and FID 1,211 219,994
Jersey Creek 3,646 625,877
CID 1,227 29,073
Totals 12,782 1,547,499

Source: UG GIS data (September 1, 2016).

CSO Outfalls and Diversion Structures
There are currently 39 CSO outfalls and 48 diversion structures in the CSS. Each diversion structure,
associated basin, and receiving water are listed in Table 2-2. The diversion structures and outfalls are
shown schematically on Figure 2-3. Twenty-nine CSO diversion structures discharge to Jersey Creek,
which ultimately discharges to the Kansas River. Nine CSO diversion structures discharge directly to the

discharge to Mattoon Creek, which ultimately discharges to the Kansas River.

Table 2-2:  CSO Outfall and Diversion Structure Inventory
CSO Outfall Coordinates Outfall

Diversion Diversion Structure Receiving Structure

ID Location Basin Water Longitude Latitude No.

1 f\?/g‘nﬁ’geet and Georgia | jo <o Creek | Jersey Creek | -94.660616314 | 39135612814 | 106-175

2 Klamm Park Jersey Creek | Jersey Creek [ -94.659026875 | 39.135264906 | 097-019

3 Klamm Park Jersey Creek | Jersey Creek [ -94.656561007 | 39.133541004 | 097-025

4 2319 North 21st Street Jersey Creek | Jersey Creek | -94.653612424 | 39.132588325 [ 097-029

5 2118 Waverly Avenue Jersey Creek | Jersey Creek [ -94.653523661 | 39.131920684 | 097-031

8 f\?lg‘nﬁgeet and Freeman | ;o oy Creek | Jersey Creek | -04.661222742 | 39122029350 | 108-179

g [2ohSteetandNew | 5o croek | Jersey Creek | -94.657549968 | 39.122069474 | 095-174

Jersey Avenue

10 1852 Glendale Avenue | Jersey Creek | Jersey Creek | -94.651588162 | 39.124787308 | 096-015

11 1932 Glendale Avenue | Jersey Creek | Jersey Creek | -94.650379785 | 39.126812958 | 096-093

14 | Parallel Parkway westof | 5 o creek | Jersey Creek | -04.641199417 | 39129084823 | 072-115

12th Street
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CSO Qutfall Coordinates Qutfall
Diversion Diversion Structure Receiving Structure

ID Location Basin Water Longitude Latitude No.

15 |North Valley Street, Jersey Creek | Jersey Creek | -94.642007381 | 39.128695346 | 072-118
south of Jersey

16 i\\llg‘nﬁ’geet and Lafayette | 5o ey Creek | Jersey Creek | -04.638054308 | 39.127960639 | 064-050

17 ﬁ\‘jgsusefrom 2012Darby | ooy Creek | Jersey Creek | -94.632396468 | 39.125857250 | 064-019

1 |2003 North Sth Street (in | 5 o creek | Jersey Creek | -94.632396468 | 39125857250 | 064-019
driveway)

19 f\t\t‘e‘:geeeta”d Walker | jorsey Creek | Jersey Creek | -94.632287595 | 39.125764114 | 064-017

21 f\t\t‘e‘:geeeta”d Freeman | jorcey Creek | Jersey Creek | -94.618708899 | 39121996813 | 031-033

2 f\t\t‘eﬁggeta”d Walker | jorsey Creek | Jersey Creek | -94.621341991 | 39.123026401 | 032-101

23 iﬁ‘eﬁgeeeta”d Freeman | jorcey Creek | Jersey Creek | -94.618708899 | 39121996813 | 031-033

g5 [3rd Streetand New Jersey Creek | Jersey Creek | -94.616156155 | 39.121454527 | 031-133
Jersey Avenue

gg  |Northeastof A8th Street | ;o oo croek | Jersey Creek | -94.646901234 | 39128910870 | 072-113
and Troup Avenue

g7 |Esplanade Streetand | Esplanade | .o i piver | 04631600439 | 39.145478587 | 067055
12th Street Creek

gg |Parkwood Boulevardand | - Esplanade | .oy i piver | 04631600439 | 39.145478587 | 067055
Esplanade Street Creek

g9 | 10th Streetand Esplanade | y .. <ouri River | -94.631600439 | 39.145478587 | 067-055
Esplanade Street Creek

g0 |/thStreetand FID Missouri River | -94.623246837 | 39.140856912 | 039-104
Manorcrest Drive

gp | /thStreetand FID Missouri River | -94.622548707 | 39.140502160 | 039-016
Manorcrest Drive

32 g{;g’ef"e”“e andJames | o | issouri River | -94.607205085 | 39.112336305 | 011-064

39 gg’t‘ivgge”y HIlPUmp | s litlog Creek | Kansas River | -94.618035436 | 39.110706121 | 030-021

# iﬁg‘nﬁgeet andKansas | aoirdale | Kansas River | -04.640126365 | 39.074823573 | 080-060

42 iﬁg‘nﬁgeet andKansas | aoirdale | Kansas River | -04.640126365 | 39.074823573 | 080-060

g3 |Mil Streetand Cheyenne | o dale | Kansas River | -04.630425654 | 39.075456673 | 048015

Avenue
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CSO Outfall Coordinates Outfall
Diversion Diversion Structure Receiving Structure
ID Location Basin Water Longitude Latitude No.
gq  |Northeastofinterstate 70| ¢ uy ok | Kansas River | -04.618514020 | 39.106341941 | 029005

and Central Avenue
g7 |South lath Street, North | » oonine | Kansas River | -04.644277173 | 39.073039881 | 080-001
of Ruby Avenue
48 Strong Avenue Flood PS |  Argentine Kansas River | -94.648937160 | 39.075033982 | 080-002
51 | Crandview Boulevard )00 Creek | Mattoon Creek | -94.662255622 | 39.104548981 | 110-060
and Park Drive
5p | Crandview Boulevard )00 Creek | Mattoon Creek | -94.660916076 | 39.106372761 | 110-136
and Riverview
53 [4th Street North of Jersey Creek | Jersey Creek | -94.618848665 | 39.122121657 | 031-149
Jersey Creek
5 |NorthofFarfaxDrainage | oy | vissouri River | -94.611703401 | 39.121454642 | 010-575
District PS
55 i\?lg‘nﬁgeet and Walker | 5oy Creek | Jersey Creek | -04.632287595 | 39125764114 | 064-017
56 North of Viewcrest Drive FID Missouri River | -94.627784478 | 39.143184106 | 038-006
62 i\?/g‘nﬁgeet and Troup | jocev Creek | Jersey Creek | -94.649131572 | 39127737634 | 096-003
pg | Interstate 70at Muncie BIUTF | 2nsas River | -94.653077310 | 30005379443 | 092-002
22nd Street Creek
g5 |2nd Streetand Jersey Creek | Jersey Creek | -94.613804020 | 39.115270658 | 030-015
Minnesota Avenue
Mill Street and Pawnee .
66 Avenue Armourdale | Kansas River | -94.630425654 | 39.075456673 | 048-015
go [3rd Streetand New Jersey Creek | Jersey Creek | -94.616156155 | 39.121454527 | 031-133
Jersey Avenue
81 i\?/g‘nﬁ’geet and Troup | 5o cev Creek | Jersey Creek | -94.636693117 | 39127352933 | 064-049
84 3rd Street and Walker Jersey Creek | Jersey Creek | -94.616262716 | 39.121375610 | 031-106
85 8th Street and Walker Jersey Creek | Jersey Creek | -94.628845254 | 39.124730528 | 041-583
86 1620 Fairfax Jersey Creek | Jersey Creek | -94.611703401 | 39.121454642 | 010-575
Note: Non-consecutive CSO Diversion ID numbers reflect the fact that the UG has eliminated CSO diversions, where possible,
over the years.
214 Pump Stations and Force Mains

The UG owns and operates six pump stations in the CSS as indicated in Table 2-3 and shown on

Figure 1-1.
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Table 2-3:  CSS Pump Station and Force Main Inventory
Tested Force
Pump Rated Capacity Force Main Main Force
Pump WWTP Capacity! (mgd or Diameter Length Main Pipe
Station ID Basin Basin Address (gpm) gpm) (in) (ft) Material
. Kaw 37.5 mgd?
AD (1) | SPIMOG | pgine | S0ONOM | sage00 | (gpumps | 48 5800 | RCPIDIP
Creek 4t Street .
WWTP operating)
Kaw 300 North 11.5 mga?
CID (#2) CID Point James 3@4,100 (2 pumps 24 1,475 CIP
WWTP Street operating)
Kaw 1520 31.7 mgd3
FID (#3) FID Point North 2 | 5@6,100 (3 pumps 36 4,865 CIP
WWTP Street operating)
Splitog | Kaw | 403
47 é’reekg Point | Onville 20250 | 250 gpm? 8 172 DIP
WWTP Avenue
51 Kaw 3285 3.2 mgd?
(General FID Point Fairfax 3@1,900 (2 pumps 18 11,825 DIP
Motors) WWTP | Trafficway operating)
Kaw :
52 CID Point 1;troer;'t° 2@400 | 400gpm¢ 4 80 CIP
WWTP
Notes:

1. Pump nameplate capacity.

2. Field testing as documented in Summary Report for Field Reconnaissance, Black & Veatch, December 2013.

3. Field testing as documented in Summary Report for Field Reconnaissance for the Jersey Creek Basin, Burns & McDonnell,
March 2014.

4,  Firm capacity based on nameplate capacity with largest pump out of service; pumps not field tested.

The total design capacity of the three primary CSS pump stations is 95 mgd, which is higher than the
hydraulic capacity of the Kaw Point WWTP. Also, the FID and AID Pump Stations share a common force
main under the Kansas River. This limits their combined pump station capacity to less than the tested
capacity, since the station not being tested was shut down. Due to these constraints, the pump stations are
not operated to their full design or tested capacity. During wet weather events, priority is given to the CID
and AID Pump Stations while the FID Pump Station is throttled back to limit flow to the WWTP. The CSS
pump station operation procedure is referenced in the UG’s Standard Operating Procedure for Flow Control
at KCK WWTP No. 1 (Kaw Point). This wet-weather operation procedure results in a higher percentage of
overflow being discharged to the Missouri River as compared to the Kansas River. This is done due to the
smaller stream flows that occur in the Kansas River relative to the Missouri River.

21.5

Kaw Point Wastewater Treatment Plant

The Kaw Point WWTP lies at the confluence of the Kansas and Missouri Rivers in the east portion of the
UG system. It is located north of Interstate 70, south of the Missouri River and adjacent to the state line.
The legal description is NW %, Section 11, Township 11 South, Range 25 East. The WWTP is located
within the CID Basin, serves the entire CSS as well as portions of the SSS that flow into the CSS, and
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treats combined sewer flow from the AID, CID, and FID Pump Stations. The Kaw Point WWTP discharges
primarily to the Missouri River with a secondary discharge to the Kansas River during some wet weather
events. Select plant operations and effluent limits are regulated by the KDHE through the facility’'s NPDES
Permit.

As shown on the site layout on Figure 2-4 and the flow schematic on Figure 2-5, the Kaw Point WWTP
consists of primary and secondary treatment and disinfection facilities. Primary treatment consists of
screening, grit removal, and primary sedimentation; secondary treatment consists of high purity
oxygenation and final clarification. A recently constructed ultraviolet (UV) disinfection facility downstream of
the final clarifiers provides disinfection prior to discharge.
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Figure 2-5:  Kaw Point WWTP Flow Schematic
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The primary treatment process has a permitted capacity of 56 mgd and the secondary treatment process
has a permitted capacity of 48 mgd. However, as discussed in the next sub-sections, the WWTP does not
have the hydraulic or treatment capacity to be operated at the permitted capacities.

When WWTP flow exceeds the secondary treatment capacity, a gate can be opened to direct flow to the
Missouri River after primary treatment as indicated by the Biological Diversion on the flow schematic. The
gate used for the Biological Diversion is an upward opening sluice gate at the bottom of a flooded junction
structure with no ability to measure or control the flow being diverted. Improvements to this structure would
be required to accurately divert flow while maintaining a constant flow to secondary treatment.

The Kaw Point WWTP also has the capability to route post-secondary treatment flow to either the Missouri
River (Primary Outfall) or Kansas River (Secondary Outfall). The flow split between the two outfalls is
adjusted as required to maintain the appropriate water surface elevation in the UV disinfection channels;
discharge through the Primary Outfall is given priority. When the water level in the UV effluent channel
reaches a set point, a portion of the flow is directed to the Secondary Outfall to allow the UV level control
gates to maintain the proper water elevation in the UV channels and prevent damage to the UV equipment.
This typically occurs when flow through secondary treatment exceeds 30 mgd, but is also dependent on
river elevations.
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2.1.51 Hydraulic Capacity Analysis

An evaluation of the hydraulic loading rates of specific treatment operations and the hydraulic plant
capacity was performed at the Kaw Point WWTP to identify constrictions and potential opportunities to
increase treatment capacity of the WWTP during wet weather events. The hydraulic capacities discussed
below assume all treatment equipment is fully operational; the current condition of some of the treatment
equipment often precludes this situation from occurring consistently.

As previously noted, total permitted wet weather flow through secondary treatment is 48 mgd while primary
treatment is a maximum of 56 mgd (with 8 mgd biological diversion). Based on an evaluation of plant
hydraulics and observations at flows at or above 42 mgd, the weirs at the final clarifiers become submerged
and an increase in suspended solids has been observed to overflow the weirs. To allow for a consistent
flow of 48 mgd through the secondary, hydraulic improvements between the final clarifiers and UV facility or
modifications to the final clarifier weirs will be needed to prevent short-circuiting. In addition, if more flow
passed through primary treatment, the upward-opening sluice gate (with no ability to control flow) used for
the biological diversion would require modification to be effective.

The primary clarifiers and grit chambers are not hydraulically limited by standard overflow rates at the
permitted flow of 56 mgd; however, the ability to pass flow through the influent screens and aerated grit
chambers is limited hydraulically to approximately 48 mgd. Modifications to reduce turbulence and increase
the wall height at the screens can be made to achieve slightly higher flow rates. In addition, the gravity pipe
conveying flow from the AID and FID Pump Stations is prone to grit accumulation during dry weather
further limiting the hydraulic conveyance capacity into the Kaw Point WWTP. This gravity pipe was
designed to be submerged and presents difficult maintenance for cleaning and maintaining design flows
through this pipe. This hydraulic bottleneck is preventing maximum flow from the collection system from
reaching the Kaw Point WWTP.

2.1.5.2 Treatment Capacity Stress Test
To determine the maximum flow through the Kaw Point WWTP that can be effectively treated biologically
without upsetting the existing processes, the following stress testing and evaluations were performed:

o Field-testing and state point analysis of Final Clarifier No. 3 in accordance with industry standards
(Water Environment Research Foundation, 2001).

e Stress testing of Final Clarifier No. 3 during wet weather flow conditions.

e Dynamic process modeling of the treatment facilities with GPS X simulation software.

Field testing was performed on October 26 and November 6, 2015, to generate a mixed liquor solids flux
curve for Final Clarifier No. 3. This clarifier was selected for testing because it has the most consistent
treatment capability and was considered most representative of what the clarifiers can treat in proper
working condition. The data collected was then used in clarifier state point analyses, which indicated a peak
wet weather influent capacity of 12 to 13 mgd for Train No. 3 of the high purity oxygen activated sludge
(HPO-AS) system contingent upon the following key characteristics and operating parameters:

e Mixed Liquor Suspended Solids (MLSS) < 3,650 mg/L.

e Sludge Volume Index (SVI) < 72 mL/g. Furthermore, subsequent stress testing from December 13
through 15, 2015, found higher than normal effluent total suspended solids (TSS) when the SVI
dropped below approximately 45 mL/g.
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Stress testing conducted during four different trial events from November through December 2015
demonstrated that Train No. 3 could successfully maintain the aforementioned flow rates for approximately
two days before sludge blanket washout could potentially become a problem.

For dynamic process modeling, a one-year influent hydrograph for the Kaw Point WWTP from the CSS
model using the Design Year rainfalls assumed that the Kaw Point WWTP had a hydraulic capacity of

56 mgd and enough storage in the CSS to reduce overflows to 12 or less per Design Year. From this
Design Year hydrograph, the 30-day period with the greatest average flow rate to the Kaw Point WWTP
was selected for dynamic process modeling which predicted that the existing HPO-AS facilities would have
the process capacity to successfully treat wet weather flows up to 48 mgd.

However, during several wet weather events since 2014, plant staff observed effluent weir submergence
and short-circuiting of the final clarifiers at influent flow rates in the range of 42 to 47 mgd with all four trains
in service, which is less than the 48 to 52 mgd suggested by the stress testing of Train No. 3 alone. Based
on the hydraulic and process evaluations discussed, the Kaw Point WWTP is limited to wet weather
treatment of 42 mgd due to the effluent weir submergence at the final clarifiers. As previously noted,
additional hydraulic limitations exist in the influent screening channels and the influent gravity pipe.
Modifications to improve or eliminate hydraulic bottlenecks could allow the Kaw Point WWTP to treat 48 to
52 mgd as evidenced by the stress test and the process model.

21.6 CSS Hydraulic Modeling

The principal tool used in assessing the capacity of the CSS was a dynamic hydraulic system model that
was developed, calibrated and verified on the basis of sewer system flow and rainfall data obtained from a
monitoring system specifically established and operated for that purpose. Innovyze’s InfoWorks CS was
used to develop the system hydraulic model for the CSS. Innovyze subsequently converted the model to
InfoWorks ICM upon the discontinuation of support for the CS version.

The sewer system model utilizes base flow, precipitation, subcatchment information, and conveyance
system information with hydrologic and hydraulic calculating procedures to simulate sewer system flow
characteristics. This tool supports the engineering analysis necessary to perform the following tasks:

e Characterize the CSS response to wet weather events

e Estimate the volume and frequency of combined sewer overflows at each outfall in the system
based on existing conditions

e Evaluate alternatives to reduce overflow volume and frequency

e Model performance of the CSS with selected overflow controls in operation and provide full-year
hydrographs of CSOs at each outfall in the system for use in determining the effect of selected
controls on receiving water quality

2.1.6.1 Design Storm and Design Year Development

An evaluation of precipitation data was completed to define typical rainfall distribution patterns and
recurrence intervals. Historical precipitation data was utilized to develop design storms and the Design
Year that was applied when modeling the existing conditions and alternative control scenarios. The Design
Year was developed to represent conditions expected in a typical or “average” year. Precipitation data for
2001 was evaluated to assess event distribution on an annual and seasonal basis. Design storms were
utilized to mimic the event distribution on an annual and seasonal basis resulting in the full Design Year
hyetograph. Detailed discussion of the statistical analysis performed to develop the design storms and
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Design Year and Design Year hyetograph are found in Appendix A of the SSE Work Plan and in the CSS
Characterization Report.

2.1.6.2 Hydraulic Model Configuration

The CSS model is a complex combination of separate sanitary and storm sewer systems as well as
combined sewer systems. In general, the model includes pipes 15 inches in diameter and larger, pipes
within 1,000 feet of outfalls, and other pipes required for connectivity purposes that may be smaller than
15-inch diameter. The combined system included in the hydraulic model ranges from 8-inch diameter pipe
to 11-feet by 12-feet reinforced concrete box (RCB). The combined sewer system model includes areas
served by separated sanitary and separated storm drainage systems. The storm drainage systems that
have been included in the model interconnect with the downstream combined sewer system affecting wet
weather flows to the interceptor system. The hydraulic model contains 131 control structures and 21 pump
stations. The pump stations configured into the model include both SSS and CSS pump stations. A detailed
listing of the hydraulic control structures is contained in the CSS Characterization Report.

A number of tasks were performed to develop the CSS hydraulic model. Field data collection was
performed to increase the accuracy of the geographic information system (GIS) database and the sewer
system model network. Several flow monitoring and rainfall monitoring efforts provided data to perform
calibration and verification of the hydraulic model. Detailed documentation of the field data collection, flow
and rainfall monitoring, and model calibration and verification efforts are included in the CSS
Characterization Report.

Calibration of the model was performed in 2013 based on flow and rainfall monitoring performed in the
spring of 2013 and historical flow and rainfall monitoring data performed in prior years. A subsequent
calibration was performed in 2015 based on additional flow monitoring in various areas of the CSS to
further verify system response and improve model accuracy.

2.1.6.3 Dry Weather Calibration and Verification

The model was calibrated to both a weekday and weekend dry weather hydrograph created from the hourly
aggregated dry weather flow data for each flow meter, per the Hydrologic and Hydraulic Model Protocol. It
was determined that the hydraulic model was adequately calibrated to represent dry weather flow
conditions within the CSS. Refer to the CSS Characterization Report for details on the dry weather
calibration results, meters used for calibration, and calibration statistics at each meter.

2.1.6.4 Wet Weather Calibration and Verification

The hydraulic model was calibrated and verified for wet weather flow modeling per the Hydrologic and
Hydraulic Model Protocol. The model was determined to be adequately calibrated for running the CSS
capture and overflow analysis events and continuous simulations. Refer to the CSS Characterization
Report for details on the wet weather calibration results, meters used for calibration, and calibration
statistics at each meter.

2.1.7 CSS Existing Conditions Hydraulic Performance

Utilizing the calibrated system model, continuous simulations quantified system performance and wet
weather capture using the Design Year hyetograph. Capture volumes were totalized at each of the three
CSS primary pump stations since all flow conveyed by these pump stations reaches the Kaw Point WWTP.
Determining capture efficiencies at individual diversion structures is misleading since CSO diversion
structures occur in series and are hydraulically interconnected skewing results. Therefore, percent wet
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weather capture for each pump station service area was calculated by summing the total of the overflows
from individual diversions within a primary pump station service area and comparing that to the total
capture during wet weather events by the pump station.

In performance of the continuous simulations a minimum inter-event time (MIT) between rainfall events of
12 hours was used. If a rainfall event begins within 12 hours of the previous event ending, this is
considered one rainfall event. Given this assumption, the Design Year has 44 total annual rainfall events.
To determine wet weather capture, the full year hydrograph from the Design Year continuous simulation at
each primary pump station was entered into a spreadsheet along with the weekly dry-weather flow
hydrograph, which recurs over the 52-week long year, and the Design Year rainfall hyetograph. Flows at
the pump station begin to be totalized when a given rainfall event begins and the totalizing ends when wet
weather flows drop to within 1.25 times the dry weather flow. Using this method, system capture volume is
totalized during wet weather periods only, excluding the system capture that occurs during dry weather
periods.

Table 2-4, Table 2-5, and Table 2-6 show the annual Design Year overflow statistics and percent wet-
weather capture, based on the model simulations and calculation methodology described above, for
existing conditions in the CSS. As indicated in Table 2-4, the existing CSS achieves a 70.5% wet weather
capture. Although this is relatively high for a combined sewer system, it reflects the large amount of sewer
separation that has occurred to date. Topography, land use, and other system characteristics as noted in
Section 2.1.1 also contribute to the high existing overall wet weather capture.

Of the modeled 844 million gallons (MG) that overflows in the CSS during a Design Year, over half occurs
in the FID Pump Station service area. As noted previously, the FID Pump Station is throttled back during
large wet weather events when the Kaw Point WWTP hydraulic capacity is reached. This directs more
overflow to the Missouri River and reduces overflow to the Kansas River.

Table 2-4: Existing Modeled CSS Overflow Conditions by Primary CSS Pump Station Service Area

Primary CSS Pump Station Annual Wet Weather Annual Overflow Percent Capture,
Service Area Capture Volume (MG) Volume (MG) Wet Weather Flow
FID Pump Station 612 479 56.1
CID Pump Station 17 0.14 99.2
AID Pump Station 1,386 365 79.1
Overall Combined Sewer 2015 844 20,5
System

As shown in Table 2-5, the largest CSOs (by volume) occur at CSOs 54, 44, and 43. These three CSOs
account for more than 70% of the overflow volume during the Design Year. CSOs 54 and 44 along with
seven other diversions activate during all 44 storm events that occur during the Design Year.
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Table 2-5:  Existing Modeled CSS Overflow Conditions by CSO Diversion Structure

Annual Overflow Annual Overflow
CSO Diversion Structure Frequency Volume (MG)
Overall Combined Sewer System 44 844.48
FID Pump Station Basin 44 478.74
Jersey Creek 44 76.28
CSO 01 2 0.11
CS0 02 3 0.57
CSO 03 3 0.56
CSO 04 7 0.76
CSO 05 8 1.16
CSO 08 0 0.00
CSO 09 3 0.15
CSO 10 3 0.04
CSO 11 2 0.00
CSO 14 19 4.80
CSO 15 8 0.54
CSO 16 16 0.73
CSO 17 16 0.51
CSO 18 0 0.00
CSO 19 44 21.80
CSO 20! 0 0.00
CSO 21 0 0.00
CSO 22 1 0.00
CS0O 23 1 0.01
CS0O 25 7 0.06
CSO 26 4 0.25
CS0 53 2 0.05
CSO 55 44 35.69
CS0 62 2 0.03
CS0O 65 4 0.10
CSO 80 16 0.53
CSO 81 17 0.76
CSO 82 0 0.00
CSO 84 0 0.00
CS0O 85 1 0.01
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Annual Overflow Annual Overflow
CSO Diversion Structure Frequency Volume (MG)
CSO 86 17 7.04
CSO 87! 0 0.00
Esplanade/FID 44 402.45
CS0 27 44 7.30
CSO 28 44 36.60
CSO 29 26 1.52
CS0O 30 44 7.75
CSO 31 7 0.21
CSO 54 44 339.69
CSO 56 44 9.38
CID Pump Station Basin 1 0.14
CID 1 0.14
CS0 32 1 0.14
CSO 35! 0 0.00
CSO 36! 0 0.00
CSO 37 0 0.00
CSO 68! 0 0.00
CSO 69! 0 0.00
CSO 83! 0 0.00
CSO 88! 0 0.00
AID Pump Station Basin 44 365.37
Splitlog Creek 44 180.50
CS0 39 17 113
CSO 44 44 179.28
Muncie Bluff Creek 3 0.94
CSO 64 3 0.94
Armourdale 43 99.61
CSO 41 2 0.09
CSO 42 17 9.27
CS0 43 43 85.13
CSO 66 25 5.12
Mattoon Creek 3 0.14
CSO 51 3 0.14
CS0 52 1 0.00
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Annual Overflow Annual Overflow
CSO Diversion Structure Frequency Volume (MG)
Argentine 44 84.28
CS0O 47 44 2.61
CS0O 48 24 81.67

Notes
1. CSO locations that have been closed due to previous sewer separation.

As shown in Table 2-6, over half of the CSO volume is discharged to the Missouri River (primarily from
CSO 54). This is partially due to the throttling of the FID Pump Station.

Table 2-6:  Existing Modeled CSS Overflow Conditions by Receiving Water

Annual Overflow Annual Overflow
Receiving Water Frequency Volume (MG)
Overall Combined Sewer System 44 844
Kansas River? 44 365
Missouri River? 44 479
Jersey Creek 44 69
Mattoon Creek 3 0.14

Notes:
1. Kansas River overflow volume includes Mattoon Creek overflow volume.
2. Missouri River overflow volume includes Jersey Creek overflow volume.

2.2 Separate Sewer System

A system characterization documents a detailed understanding of the SSS and its performance in dry and
wet weather. An analysis of existing data and field investigation results and monitoring and modeling of the
SSS was performed to understand how the system responds to various wet weather events and the
characteristics of any overflows. The system characterization established the baseline conditions that were
used to evaluate level of service alternatives and assess the effectiveness of the proposed I0CP.

To characterize the existing system, the UG reviewed existing data, performed field investigations and flow
and rainfall monitoring, performed hydraulic modeling and analysis, and developed preliminary SSO control
alternatives. To document this effort, the UG submitted the SSS Characterization Report to the KDHE and
the EPA on August 31, 2015. Refinements to hydraulic modeling and alternative development have
continued beyond submittal of the SSS Characterization Report; these refinements are discussed in detail
in the SSS Characterization Report — Addendum No. 1. A brief description of the SSS, a summary of key
findings of the characterization process, and updated information from additional refinement efforts are
summarized in this Section.

2.21 SSS Basins

The SSS portion of the UG’s service area is generally located west of Interstate 635 and extends south
from the Missouri River to Johnson County, Kansas, and west to approximately Kansas Highway 7 as
shown previously on Figure 1-1. The SSS basins discharge to four wastewater treatment plants: Plant 20,
Wolcott WWTP, WWTP 14, and WWTP 3.
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The SSS can be sub-divided into 33 subbasins and five main service areas based on the areas tributary to
the four WWTPs in the SSS as shown on Figure 2-6, Figure 2-7, and Figure 2-8.

Plant 20 services the southern region of the service area and is located near Kansas Highway 32
and Interstate 435. Plant 20 receives flow from the majority of the SSS including the following:
Betts Creek, Grinter Creek, Little Turkey Creek North, Little Turkey Creek South, Little Turkey
Tributary North, Little Turkey Tributary South, Marshall Creek, Mill Creek, Timmons Creek, and
Wolf Creek Basins. PS 6 is the primary influent pump station to Plant 20. A pump station located in
the City of Edwardsville also pumps the city's wastewater to Plant 20 for treatment.

Wolcott WWTP services the northern region of the service area and is located near Wolcott Drive
and Interstate 435. Wolcott WWTP receives flow from the following: Connor Creek, Honey Creek,
Island Creek, Island Creek Tributary, Piper Creek, and Pomeroy Creek Basins. PS 70 is the
primary influent pump station to the Wolcott WWTP.

WWTP 14 services a small area located south of the Kansas River. WWTP 14 receives flow from
the Morris Creek and Tooley Creek Basins.

WWTP 3 only services a small healthcare facility and the sanitary waste from a nearby water
treatment facility.

Kaw Point WWTP receives flow from the following SSS basins tributary to the CSS: Eddy Creek,
Brenner Heights Creek, Indian Creek, Santa Fe Bluff, Muncie Creek, Little Muncie, Union Pacific
Bottoms, Barber Creek, Turner Creek, Turkey Creek, and Brush Creek Basins.
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Integrated Overflow Control Plan System Characterization

The terrain within the SSS generally consists of rolling hills in upland areas between the main river plains of
the Missouri River to the north and the Kansas River to the south. The upland areas contain mixed
development consisting of both residential and commercial development. A limited amount of light industrial
area is present south of Kansas Highway 32 and near the Kansas River.

2.2.2 Gravity Sewer System
Comprised of over 400 miles of 6- to 48-inch diameter pipe, the SSS gravity sewer inventory is provided in
Table 2-7.

Table 2-7:  SSS Gravity Sewer Inventory

Basin Area (ac) Sewer Length (ft)
Betts Creek 4,097 0
Connor Creek 7,650 191,230
Grinter Creek 741 20,379
Honey Creek 2,170 21,124
Island Creek 3,792 50,874
Island Creek Tributary 1,977 4,696
Little Turkey Creek North 3,569 64,473
Little Turkey Creek South 1,222 0
Little Turkey Tributary North 1,702 120,135
Little Turkey Tributary South 966 12,068
Marshall Creek 6,027 127,859
Mill Creek 3,578 292,086
Morris Creek 2,738 17,961
Piper Creek 2,891 19,066
Pomeroy Creek 1,225 0
Timmons Creek 381 648
Wolf Creek 3,602 34,939
Eddy Creek 1,983 47,834
Brenner Heights Creek 2,209 199,286
Brenner Heights Tributary 1,653 165,734
Indian Creek 954 54,057
Santa Fe Bluff 193 0
Muncie Creek 2,137 138,243
Little Muncie 730 25,285
Union Pacific Bottoms 364 5,463
Barber Creek 2,581 47,227
Turner Creek 3,218 95,474
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Basin Area (ac) Sewer Length (ft)
Turkey Creek 9,143 502,994
Brush Creek 2,298 40,741
Total 75,791 2,299,876

Source: UG GIS data (September 1, 2016).

2.2.3 Pump Stations and Force Mains
The UG owns and operates 65 pump stations in the SSS as indicated in Table 2-8. A pump station flow

schematic is provided on Figure 2-9. Two pump stations, PS 10 and PS 16, utilize storage onsite for excess
flows. Access to these storage basins is controlled with fencing and lockable gates.
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Table 2-8:  SSS Pump Station and Force Main Inventory
Pump Pump Rated _ Force Main Force Main Force
Station Capacity? Tested Capacity® [ Diameter Length Main Pipe
ID1 Basin WWTP Basin Address (gpm) (gpm) (in) (ft) Material
4 Turner Creek Kaw Point 3770 Fairbanks Avenue 1@3,000; 1-2,363 16 2,770 CIP
WWTP (Santa Fe East) 2@3,500 2-2,945
3-2,607
5 Turner Creek Kaw Point 5091 Kansas Avenue 1@1,400; 1-1,005 12 1,285 PCCP
WWTP (Santa Fe Wegt) 2@1,150 2-1,140
3-1,052
6 Little Turkey Plant 20 8260 Kaw Drive 3@7,100 1-5,150 30 5,850 DIP
Tributary South 2-4,600
3-7,350
7 Muncie Creek Kaw Point 5611 Kaw Drive 2@2,080; 1-1,727 30 18,400 DIP
WWTP 2@1,340 2-1,776
3-1,310
4-1,248
8 Mill Creek Plant 20 7544 Richland Avenue 2@11 (Grinder) Not tested 1.25 600 HDPE
9 Indian Creek Kaw Point 800 North 41st Street 1@100 1-87 4 328 DIP
WWTP
10 Marshall Creek Plant 20 3120 North 83rd Street 2@125 1-54 4 1,600 CIP
2-54
11 Little Turkey Plant 20 9191 Minnesota Avenue 2@80 1-54 4 1,030 CIP
Tributary North 2-54
13 Mill Creek Plant 20 1400 North 74t Street 2@150 1-167 4 45 PvC
2-161
14 Turkey Creek Kaw Point 2080 South 18t Street 2@160 1-105 4 354 CIP
WWTP 2-101
15 Connor Creek Plant 20 10614 Rowland Avenue 2@210 1-198 4 185 PvC
2-201
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Pump Pump Rated _ Force Main | Force Main Force
Station Capacity? Tested Capacity® | Diameter Length Main Pipe
ID? Basin WWTP Basin Address (gpm) (gpm) (in) (ft) Material
16 Island Creek Wolcott 11800 Polfer Road 4@250 1-365 6 12,690 PvC

WWTP 2 - 360
18 Barber Creek Kaw Point 5830 Inland Drive 3@650 1-1,004 10 10,500 DIP
WWTP (Old Plant #8) 2 - 980
3-949
19 Argentine Kaw Point 1196 South 39% Street 2@150 1-215 6 500 CIP
WWTP 2-170
20 Turner Creek Kaw Point 1006 South 49t Drive 2@200 1-200 4 450 CIP
WWTP 2-174
21 Turner Creek Kaw Point 898 South 51st Street 2@250 1-364 6 1,350 CIP
WWTP 2 - 355
22 Turner Creek Kaw Point 630 South 54t Street 2@100 1-96 4 380 CIP
WWTP 2-99
23 Little Muncie Kaw Point 6020 Kansas Avenue 2@100 Not tested 4 1,420 CIP
WWTP
24 Little Muncie Kaw Point 388 South 65t Street 2@350 1-362 6 230 DIP
WWTP 2-329
25 Eddy Creek Kaw Point 3356 North 34t Street 2@120 1-205 6 1,020 CIp
WWTP
26 Eddy Creek Kaw Point 3231 North 38t Street 2@103 Not tested 4 480 CIP
WWTP
27 Eddy Creek Kaw Point 2998 North 42nd Street 2@200 1-189 6 2,300 DIP
WWTP 2-187
28 Eddy Creek Kaw Point 2830 North 44t Street 2@250 1-211 6 2,100 CIp
WWTP 2-216
29 Eddy Creek Kaw Point 3022 North 48t Street 2@100 1-113 6 1,020 CIp
WWTP 2-147
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Pump Pump Rated _ Force Main | Force Main Force
Station Capacity? Tested Capacity® | Diameter Length Main Pipe
ID? Basin WWTP Basin Address (gpm) (gpm) (in) (ft) Material
30 Marshall Creek Plant 20 3240 North 84t Place 2@100 1-68 4 920 CIP
2-69
31 Union Pacific Kaw Point 388 South 651 Street 2@580 1-626 6 400 DIP
Bottoms WWTP 2-542
32 Turkey Creek Kaw Point 1865 St. Paul Street 2@100 1-100 4 450 PvC
WWTP 2-77
32A Turkey Creek Kaw Point 613 Douglas Avenue 2@9 Not Tested 2 500 PVC
WWTP
33 Timmons Creek Plant 20 2480 South 88t Street 2@250 1-921 8 1,484 DIP
2-1,002
34 Eddy Creek Kaw Point 3225 North 46 Street 2@100 1-98 4 930 DIP
WWTP 2-110
35 Indian Creek Kaw Point 4325 State Avenue 2@100 1-201 4 525 CIP
WWTP 2-201
36 Marshall Creek Plant 20 2847 North 99t Street 2@500 1-528 8 2,400 DIP
2 - 506
37 Brush Creek Kaw Point 4607 Cambridge Street 2@565 Not tested 10 3,950 DIP
WWTP
39 Turkey Creek Kaw Point 1830 South 13% Street 2@75 1-120 4 535 CIP
WWTP (BPU) 2-113
40 Argentine Kaw Point 625 Metropolitan Avenue 2@450 1-434 10 1,000 DIP
WWTP 2-432
41 Marshall Creek Plant 20 3252 North 91st Street 4@1,350 1-246 8&12 15,400 PvVC
2-632
3-1,126
4-112
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Pump Pump Rated _ Force Main | Force Main Force
Station Capacity? Tested Capacity® | Diameter Length Main Pipe
ID? Basin WWTP Basin Address (gpm) (gpm) (in) (ft) Material
42 Turner Creek Kaw Point 4801 Steele Road 2@210 1-178 4 470 DIP

WWTP 2-195
43 Grinter Creek Plant 20 8009 Kansas Avenue 2@100 1-134 4 1,500 PvC
2-140
44 Betts Creek Plant 20 880 South 9t Street 4@2,400 1-1,943 12 12,519 PvC
(Kaw River Edwardsville) 2-1524
3-1,904
4 -1,840
45 Brenner Heights Kaw Point 401 North 57t Street 3@1,680 1-1,350 18 1,350 DIP
Creek WWTP 2-1,760
3-1,070
46 Grinter Creek Plant 20 831 South 78t Street 2@160 Not tested 4 1,730 PVC
48 Morris Creek WWTP 14 7324 Oliver Avenue 2@190 1-114 3,555 PvC
2-105
49 Turner Creek Kaw Point 2059 South 50t Street 2@100 1-91 4 680 PvC
WWTP 2-82
50 Connor Creek Plant 20 10515 Donahoo Road 3@3,100 1-2,390 20 10,100 DIP
2-3,120
3-2,090
53 Turkey Creek Kaw Point 3198 Woodview Ridge 2@90 1-92 4 445 PVC
WWTP Drive 2-85
54 Connor Creek Plant 20 8054 Leavenworth Road 2@300 1-296 6 1,780 PVC
2-293
55 Esplanade Creek Kaw Point 3500 North 27t Street 2@150 1-65 4 450 CIP
WWTP 2-114
56 Turner Creek Kaw Point 1399 South 55t Street 2@165 1-219 4 810 PVC
WWTP 2-197
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Pump Pump Rated _ Force Main | Force Main Force
Station Capacity? Tested Capacity® | Diameter Length Main Pipe
ID? Basin WWTP Basin Address (gpm) (gpm) (in) (ft) Material
57 Turner Creek Kaw Point 5098 Douglas Avenue 2@340 1-99 4 1,480 PvC

WWTP 2-95
60 Marshall Creek Plant 20 2938 North 103rd Terrace 2@200 1-190 6 700 DIP
2-176
61 Honey Creek Wolcott 123 Street and Donahoo 2@150 1-139 4 1,620 PvC
WWTP Road 2-154
62 Turner Creek Kaw Point 1599 South 45t Street 2@200 1-168 6 1,750 PvC
WWTP 2-187
63 Piper Creek Plant 20 123 Street and 2@150 1-112 4 1,400 PvC
Leavenworth Road 2-129
64 East Mission Plant 20 11740 State Avenue 3@1,350 1-940 14 9,300 HDPE
Creek 2-1,380
3-1,290
65 Wolf Creek Plant 20 12898 State Avenue 3@1,315 1-1,050 14 10,150 HDPE
2-1,050
3-960
66 Honey Creek Wolcott 10910 Hollingsworth Road 2@110 1-360 488 88 (4-inch) PVC
WWTP 2-341 2,003 (8-inch)
67 Piper Creek Plant 20 North 128t Street 2@350 1-406 6 3,400 PvC
(Whispering Pines) 2-392
69 Island Creek Wolcott North 120t Street 2@200 1-259 4 1,100 PVC
WWTP (Genesis Trace) 2-244
70 Connor Creek Wolcott 5425 North 99t Street 2@600 1-625 8 3,120 HDPE
WWTP 2 - 600
72 Connor Creek Plant 20 10651 Augusta Drive 2@155 1-216 4 540 PvC
(Highlands at Piper) 2-220
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Pump Pump Rated _ Force Main | Force Main Force
Station Capacity? Tested Capacity® | Diameter Length Main Pipe
ID? Basin WWTP Basin Address (gpm) (gpm) (in) (ft) Material
73 Connor Creek Plant 20 10500 Augusta Drive 2@195 1-220 4 20 PvC
(Highlands at Piper) 2-213
74 Marshall Creek Plant 20 1910 North 92 Terrace 2@80 1-88 4 425 PvC
(Sunset Ridge) 2-86
78 Island Creek Wolcott 12708 Hubbard Road 2@200 1-358 4 479 PVC
Tributary WWTP (Freeman Farm East) 2 - 354
79 Island Creek Wolcott 5229 North 130t Terrace 20115 Not tested 2 1,207 PvC
Tributary WWTP (Freeman Farm West)
80 Brenner Heights Kaw Point 5837 Walker Avenue 2@100 Not tested 4 886 PvC
Tributary WWTP
Notes:
1. PS 12 and PS 68 have recently been removed from service. PS 59, PS 71, PS 76, and PS 77 are constructed; however, they are not in service. PS 83 and PS 84 are

owned by the City of Edwardsville; the UG only maintains these pump stations.
2. Pump nameplate capacity.

3. Tested capacity of individual pumps per Pump Station Evaluation Summary Report, Part 1 and Part 2.
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224 Wastewater Treatment Plants

2241 Plant 20

Plant 20 lies in the southwest portion of the UG service area, located east of Interstate 435 and south of
Kansas Highway 32. The legal description is NW ¥4, Section 32, Township 11 South, Range 24 East. The
plant is within the Little Turkey Creek South Basin, approximately 2,000 feet northwest of the Kansas River,
although the plant services several additional adjacent basins. Approximately 990,000 linear feet of sanitary
sewer and 23 pump stations convey flow to Plant 20, including a pump station located in the City of
Edwardsville that pumps the city’s wastewater to Plant 20 for treatment. The plant location and service area
are shown on Figure 2-6.

The plant was constructed in 1976. The original facility included two drum screens, two grit chambers, two
primary clarifiers, two aeration basins, two final clarifiers, and flow metering. Sludge was digested in an
aerobic digester, thickened in sludge basins, dewatered by belt filter press, and ultimately incinerated.

In 2001, improvements were made to the WWTP. One mechanical bar screen and vortex grit basin motors
were replaced at the headworks. Both aeration basins were converted to fine bubble aeration. Density
current baffles were installed on both final clarifiers. Plant effluent routing was adjusted and a UV
disinfection facility was constructed. As part of this project, the existing incinerator was decommissioned;
dewatered sludge is now conveyed to sludge roll-off containers for hauling to disposal.

The KDHE issued a permit and authorization to discharge under the NPDES, effective October 1, 2012.
The NPDES Permit expires on December 31, 2016. The plant permit specifies a 7.0 mgd design flow.

2242 Wolcott WWTP

The Wolcott WWTP lies in the northwest portion of the UG service area, located west of Interstate 435 and
north of Wolcott Drive. The legal description is NE 1/4, Section 12, Township 10 South, Range 23 East.
The plant serves the following basins: Island Creek Tributary, Island Creek, Honey Creek, and north
quarter of Connor Creek Basins. Approximately 130,000 linear feet of sanitary sewer and seven pump
stations convey flow to the Wolcott WWTP. The plant location and service area are shown on Figure 2-6.

The Wolcott WWTP, an interim package treatment plant, was purchased from the City of Gardner, Kansas,
in 2007. The plant includes a rectangular biological treatment tank with an anaerobic chamber, anoxic
chamber, aeration chamber, and an aerobic digester compartment. The plant also includes a final clarifier,
UV disinfection units, and flow-metering manhole. Sludge is removed from an aerobic digester by vacuum
truck for hauling and disposal.

The KDHE issued a permit and authorization to discharge under the NPDES, effective April 1, 2013. The
NPDES Permit expires on March 31, 2018. The plant permit identifies a 0.288 mgd design average daily
flow.

2243 WWTP 14

WWTP 14 is located in the Morris Creek Basin. The Morris Creek Basin is the only basin that conveys
wastewater to WWTP 14. WWTP 14 serves a total area of 120 acres, approximately 85 acres are
residential and 35 acres are industrial. The plant consists of an oxidation ditch, final clarifier, and UV
disinfection facility. Sludge is stored onsite in a storage tank. The plant location and service area are shown
on Figure 2-6.
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The KDHE issued an NPDES Permit and authorization, effective October 1, 2012, for WWTP 14 to
discharge into the Kansas River via an unnamed tributary creek. The NPDES Permit expires on December
31, 2016. The plant permit identifies a 0.12 mgd design average daily flow. Based on the design flows
defined in the WWTP 14 Improvements (2005) construction documents, the plant has a peak design
capacity of 0.58 mgd.

2244 WWTP 3

WWTP 3 is located on Brenner Drive in the extreme northern part of the service area near the Missouri
River. The plant is in a predominantly unsewered part of the community, and serves only a behavioral
health hospital and sanitary waste from a water treatment facility. The sewer system delivering flow to the
plant is privately owned and operated.

The plant consists of a Smith & Loveless package “Oxigest” activated sludge plant, final clarifier, and UV
disinfection facility. The KDHE issued an NPDES Permit and authorization, effective July 1, 2013, for
WWTP 3 to discharge into the Missouri River via Sortor Creek. The NPDES Permit expires on June 30,
2018. The plant permit identifies a 10,000-gpd design flow. The plant operates well within its capacity and
discharge limits.

2.2.5 SSS Hydraulic Modeling

Similar to the CSS hydraulic modeling, the principal tool used in assessing the capacity of the SSS was a
dynamic hydraulic system model that was developed, calibrated and verified on the basis of sewer system
flow and rainfall data obtained from a monitoring system specifically established and operated for that
purpose. Innovyze's InfoWorks ICM was used for modeling the SSS. The sewer system model couples
base flow, precipitation, subcatchment information, and conveyance system information with hydrologic and
hydraulic calculating procedures to simulate sewer system flow characteristics. This tool supports the
engineering analysis necessary to plan sewer system improvements.

2.2.51 Hydraulic Model Configuration
The SSS hydraulic model included the following:

o All gravity interceptor sewers 15 inches in diameter and larger; all other sewers to points at least
1,000 feet upstream of known recurring SSOs, emergency overflows, and force mains serving
major pump stations (capacity of 1,000 gpm minimum or greater).

e Additional pump stations within the project area necessary to complete dry and wet weather flow
calibration and verification.

o Discharge points to wastewater treatment plants.

e Drainage area characteristics for each tributary sub-basin.

The hydraulic model includes 15 control structures in the SSS area of the model, all of which are located in
the basins tributary to the Kaw Point WWTP. The hydraulic model contains 14 pump stations in the SSS
area. A detailed listing of the hydraulic control structures is contained in the SSS Characterization Report.

2252 Dry Weather Calibration and Verification

The model was calibrated to both a weekday and weekend dry weather hydrograph created from the hourly
aggregated dry weather flow data for each flow meter, per the Hydrologic and Hydraulic Model Protocol. It
was determined that the hydraulic models were adequately calibrated to represent dry weather flow
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conditions within the SSS. Refer to the SSS Characterization Report for details on the dry weather
calibration results and meters used for calibration.

2253 Wet Weather Calibration and Verification

The hydraulic model was calibrated and verified for wet weather flow modeling per the Hydrologic and
Hydraulic Model Protocol. The model was determined to be adequately calibrated for running the capacity
analysis events. Refer to the SSS Characterization Report for details on the wet weather calibration results
and meters used for calibration.

2.2.6 SSS Hydraulic Capacity Analysis

A capacity analysis was performed to establish modeled flow restrictions, overflow occurrences and
volumes, basement flooding locations, and causes of these capacity issues for the SSS basins for both
existing conditions and potential 20-year planning period (Year 2033) conditions.

These existing and future conditions capacity analyses were performed per the hydraulic modeling
protocols defined in the SSE Work Plan, using two-year and five-year recurrence interval, 24-hour duration
rainfall events to aid in determining the “Level of Service Range” for the system. The calibrated sewer
system model was used to estimate existing flows (hydrographs, peak flow rate and flow volume) that are
conveyed by the system or lost to the environment. Model runs were required to evaluate existing system
capacity (Year 2013) and capacity for future conditions (Year 2033), without improvements, for the SSS.
These results were used in the development of the alternatives analysis to develop wet weather controls.

The Year 2013 and Year 2033 hydraulic model was set up and run using the hydraulic model from the dry
weather run and adding a second 24-hour period with the two-year 24-hour storm event occurring in the
second 24-hour time block to represent the addition of the wet weather flows in the SSS. This same
methodology was used for the five-year 24-hour storm event. This was completed with the existing model
configuration to determine the amount of overflow and surcharging within the system.

The model analysis was performed with two separate models; one model included all SSS basins tributary
to the Kaw Point WWTP and one model included all SSS basins tributary to Plant 20 and the Wolcott
WWTP. These two model areas do not have any cross connections or basin interactions; therefore, it was
appropriate to construct separate models for these two areas.

The primary focus of this hydraulic capacity analysis was to identify the potential future flow restrictions that
may impact the selection and sizing of the appropriate alternative(s) to address both existing and potential
future capacity issues.

2.2.6.1 Existing Gravity Collection System Capacity Analysis

Graphical representations of the hydraulically modeled collection system with basic pipe percent utilization
for existing conditions were prepared. The collection system capacity analysis for a two-year storm event is
shown on Figure 2-10 for those basins tributary to Plant 20 and the Wolcott WWTP and on Figure 2-11 for
those basins tributary to the Kaw Point WWTP. Similar figures are shown for a five-year storm event on
Figure 2-12 and Figure 2-13. The pipes are color-coded based on the various levels of capacity utilization,
e.g., pipes with inadequate capacity for the storm event flows are indicated in yellow and red.
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A summary of the pipe utilizations for a two-year storm event and a five-year storm event (Year 2013) by
footage of pipe for basins tributary to Plant 20 and the Wolcott WWTP, and tributary to Kaw Point WWTP is
presented in Table 2-9 and Table 2-10, respectively.

Table 2-9:  Sewer Capacity Utilization for Two- and Five-Year Storm Events, Basins Tributary
to Plant 20 and Wolcott WWTP (Year 2013)
Metric Two-Year Storm Event Five-Year Storm Event

Total Length of System Modeled 193,285 ft 193,285 ft

<50% Capacity Utilization 162,359 ft (84%) 126,243 ft (66%)

50 to 100% Capacity Utilization 23,194 ft (12%) 49,304 ft (26%)

100 to 150% Capacity Utilization 5,798 ft (3%) 13,361 ft (7%)
>150% Capacity Utilization 1,932 ft (1%) 4,377 ft (2%)
Length of Modeled System in Surcharge 7,730 ft (4%) 17,738 ft (9%)

Table 2-10:  Sewer Capacity Utilization for Two- and Five-Year Storm Events, Basins Tributary

to Kaw Point WWTP (Year 2013)

Metric Two-Year Storm Event Five-Year Storm Event

Total Length of System Modeled 274,782 ft 274,782 ft

<50% Capacity Utilization 175,036 ft (64%) 125,301 ft (46%)
50 to 100% Capacity Utilization 53,583 ft (20%) 68,970 ft (25%)
100 to 150% Capacity Utilization 14,289 ft (5%) 28,577 ft (10%)
>150% Capacity Utilization 30,776 ft (11%) 51,110 ft (19%)
;i'r‘ggzr%fe'}""de'w System in 108,539 ft (40%) 154,428 ft (56%)

Note:

1. Total length of surcharge also includes length of pipe surcharged due to backwater conditions.

Flow restrictions within the SSS identified through hydraulic modeling for existing conditions during the two-
year storm event are summarized below (refer to Figure 2-10 and Figure 2-11):

e Mill Creek Basin:

o Inthe northern portion of the basin, there are several lines that lack the capacity to convey
peak flows produced by the two-year storm event, leading to significant surcharging and
modeled overflows. There is significant infiltration and inflow (I/1) in this area, which was
selected for the I/l Reduction Demonstration Project (construction began during the fall of
2014). The lines within this area are less than 15-inch diameter, and were included in the
model based on flow metering conducted during the I/l Reduction Demonstration Project.

o Inthe central portion of Mill Creek, the west branch of two parallel interceptors lacks the
capacity to convey peak two-year storm event flows, resulting in significant surcharging in the
area between State Avenue and Interstate 70. Flow metering indicates the majority of the flow
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in this area is conveyed through the 21-inch diameter west interceptor, while the east
interceptor has capacity to convey additional flows.
o Little Turkey Tributary North Basin:

o One line segment on the 18-inch interceptor was determined to be under capacity for peak
flows generated by the two-year storm event, resulting in significant surcharging. However, this
resulted in only minor surcharging that did not appear to cause any negative impacts.

o Little Turkey Tributary South and Grinter Creek Basins:

o The vast majority of flows conveyed to Plant 20 are pumped to the plant from PS 6, which
receives flow from the two gravity interceptors carrying all flow from the UG collection system
to Plant 20 (additional flow from the neighboring City of Edwardsville is pumped directly to
Plant 20). As currently operated, flow from PS 6 is limited to a maximum capacity of
approximately 14 mgd due to downstream capacity restrictions at Plant 20. Peak flows to the
pump station during the two-year storm event exceed this capacity, resulting in overflow at the
pump station.

e Brenner Heights Creek Basin:

o The upper reaches of the Brenner Heights Creek Basin have large peaking factors due to the
amount of I/l entering the system and this area was selected for the I/l Reduction
Demonstration Project (construction began during the fall of 2014). There are three diversion
pipes in this area that allow flow to leave the system during times of limited capacity.

e Brenner Heights Tributary Basin:

o The upper reaches of the Brenner Heights Tributary Basin have small pockets of surcharging
due to the amount of I/l entering the system. This surcharging occurs downstream of PS 28
and can be alleviated by either upsizing these segments or providing a parallel gravity sewer.

o Barber Creek Basin:

o PS 18 is an area that experiences surcharging during the two-year storm event. There are two
overflows located near PS 18. According to historical data, this pump station experiences
several overflows per year. Adjustments to reconfigure the overflow to utilize an existing
lagoon as an excess flow holding basin (EFHB) are under construction. The capacity
limitations at this pump station are due in large part to the size of the existing force main and
the interaction between PS 18 and PS 5, which utilize the same force main. Design has been
completed to utilize the existing lagoon at PS 18. This project is scheduled to begin
construction in the Fall of 2016. Additional investigation and design of improvements to
improve the operation between PS 5 and PS 18 to alleviate overflows will also be performed.

e Little Muncie and Muncie Creek Basins:

o The Muncie Creek Interceptor sewer is under capacity due to I/l within the Little Muncie, Union
Pacific Bottoms and Muncie Creek Basins. This interceptor conveys flow to PS 7. The Muncie
Creek Interceptor runs parallel to Kaw Drive and does not have any direct connections;
therefore, minor surcharging in this area is not causing any potential backups or overflows.

e Turkey Creek Basin:

o The hydraulic model indicated the area around PS 12 experiences surcharging when the
overflow at the pump station is closed. This surcharging was confirmed with historical data
showing emergency overflows at this location. In November 2015, PS 12 was eliminated and
replaced with a gravity sewer with adequate capacity to eliminate the modeled surcharging.

e Brush Creek Basin:

o The Brush Creek Basin has a high peaking factor due to I/l entering the system. The additional

flow inundates PS 37 and it cannot convey all the flow. This causes a diversion to the
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Kansas City, Missouri (KCMO) combined sewer system. There is an overflow associated with
PS 37 that overflows to the KCMO system during high flows.

Modeled overflow locations for the two-year storm event are presented in Table 2-11.

Table 2-11:  Modeled SSS Overflow Locations for Two-Year Storm Event (Year 2013)

Manhole Structure ID Basin
312-057 Mill Creek
312-058 Mill Creek
285-060 Mill Creek
110-143 Mattoon Creek
213-030 Brenner Heights Creek

214-057 (SSO) Brenner Heights Creek
203-026 (SSO) Brenner Heights Creek
204-026 (SSO) Brenner Heights Creek
196-075 (PS 18 Overflow) Barber Creek
048-038 (PS 40 Overflow) Argentine
331-008 (PS 6 Overflow) Little Turkey Tributary South

Flow restrictions within the SSS identified through hydraulic modeling for existing conditions during the five-
year storm event are summarized below (refer to Figure 2-12 and Figure 2-13):

e Mill Creek Basin:

o Inthe northern portion of the basin, there are several lines that lack the capacity to convey
peak flows produced by the five-year storm event, leading to significant surcharging and
modeled overflows. The lines within this area are less than 15 inches in diameter, and were
included in the model based on flow metering conducted during the I/l Reduction
Demonstration Project.

o Inthe central portion of Mill Creek, the west branch of two parallel interceptors lacks the
capacity to convey peak five-year storm event flows, resulting in significant surcharging and a
modeled overflow. Flow metering indicates the majority of the flow in this area is conveyed
through the 21-inch diameter west interceptor, while the east interceptor has capacity to
convey additional flows.

e Little Turkey Tributary North Basin:

o A section of the 18-inch diameter interceptor (approximately 2,400 linear feet) was determined
to be under capacity for peak flows generated by the five-year storm event, resulting in
significant surcharging. This surcharging appears to be confined to an undeveloped area within
the basin, and modeling does not indicate this causes any overflows.

o Little Turkey Tributary South and Grinter Creek Basins:

o The vast majority of flows conveyed to Plant 20 are pumped to the plant from PS 6, which
receives flow from the two gravity interceptors carrying all flow from the UG collection system
to Plant 20 (additional flow from the neighboring City of Edwardsville is pumped directly to
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Plant 20). As currently operated, flow from PS 6 is limited to a maximum capacity of
approximately 14 mgd due to downstream capacity restrictions at Plant 20. Peak flows to the
pump station during the five-year storm event exceed this capacity, resulting in overflow at the
pump station.

o Two interceptors convey flow from the north and east to PS 6. These interceptors converge at
the diversion structure upstream of the pump station and both interceptors would have the
capacity to carry peak five-year storm event flow for existing conditions if there were no
downstream restrictions. However, capacity restrictions within the pump station cause
significant surcharging to occur on both of the interceptors. This surcharging is located within
an undeveloped area and there are no connections within the lines that surcharge. However,
the model indicates that overflows occur on the east interceptor during the five-year storm
event.

e Island Creek Basin:

o PS 16 has insufficient pumping capacity to convey peak flow during the five-year storm event.
However, there is an EFHB located at PS 16 allowing peak wet weather flows to be stored
within the basin during the storm event. When the storm event subsides, these flows are
drained back to the pump station.

e Brenner Heights Tributary Basin:

o The upper reaches of the Brenner Heights Tributary Basin have small pockets of surcharging
due to the amount of I/l entering the system. This surcharging occurs downstream of PS 28
and can be alleviated by either upsizing these segments or providing a parallel gravity sewer.

e Brenner Heights Creek Basin:

o The upper reaches of the Brenner Heights Creek Basin has large peaking factors due to the
amount of I/l entering the system. Three diversion pipes in this area allow flow to leave the
system during times of limited capacity.

o Barber Creek Basin:

o PS 18 is an area that experiences surcharging during the five-year storm event. There are two
overflows located near PS 18. According to historical data, this pump station experiences
several overflows per year. Adjustments to reconfigure the overflow to utilize an existing
lagoon as an EFHB are under construction. The capacity limitations at this pump station are
due in large part to the size of the existing force main and the interaction between PS 18 and
PS 5, which utilize the same force main. The design has been completed to utilize the existing
lagoon at PS 18. This project is scheduled to begin construction in the Fall of 2016. Additional
investigation and design of improvements to improve the operation between PS 5 and PS 18 to
alleviate overflows will also be performed.

e Little Muncie and Muncie Creek Basins:

o The Muncie Creek Interceptor sewer is under capacity due to I/l within the Little Muncie, Union
Pacific Bottoms and Muncie Creek Basins. This interceptor conveys flow to PS 7. The Muncie
Creek Interceptor runs parallel to Kaw Drive and does not have any direct connections;
therefore, minor surcharging in this area is not causing any potential backups or overflows.

e Turkey Creek Basin:

o The hydraulic model indicated the area around PS 12 experiences surcharging when the
overflow at the pump station is closed. This surcharging is confirmed with historical data
showing emergency overflows at this location. In November 2015, PS 12 was eliminated and
replaced with a gravity sewer with adequate capacity to eliminate the modeled surcharging.
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e Brush Creek Basin:

o The Brush Creek Basin has a high peaking factor due to I/l entering the system. The additional
flow inundates PS 37 and it cannot convey all the flow. This causes a diversion to the KCMO
sewer system. There is an overflow upstream of PS 37 that sends flow to the KCMO combined
sewer system during high flows.

e Turner Creek and Argentine Basins:

o During the five-year storm event, there is minor surcharging in the Turner Creek Basin near
PS 22. In addition, there is some surcharging along the interceptor sewer that conveys flow
from the Barber Creek and Turner Creek Basins into the Argentine and Armourdale Basins.

Modeled overflow locations for the five-year storm event are presented in Table 2-12.

Table 2-12:  Modeled SSS Overflow Locations for Five-Year Storm Event (Year 2013)

Manhole Structure ID Location
295-002-MH Grinter Creek
302-003-MH Grinter Creek
272-039-MH Mill Creek
285-060-MH Mill Creek
286-031-MH Mill Creek
289-053-MH Mill Creek
289-062-MH Mill Creek
312-057-MH Mill Creek
312-058-MH Mill Creek

331-008 (PS 6 Overflow) Little Turkey Tributary South
048-040 (PS 40 Overflow) Argentine
196-075 (PS 18 Overflow) Barber Creek
213-030 Brenner Heights Creek
214-057 (SSO) Brenner Heights Creek
203-026 (SSO) Brenner Heights Creek
204-026 (SSO) Brenner Heights Creek
199-003 Brenner Heights Creek
199-005 Brenner Heights Creek
199-006 Brenner Heights Creek
199-009 Brenner Heights Creek
199-011 Brenner Heights Creek
199-012 Brenner Heights Creek
199-023 Brenner Heights Creek
199-048 Brenner Heights Creek
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Manhole Structure ID Location
200-071 Brenner Heights Creek
214-072 Brenner Heights Creek
142-051 Brenner Heights Tributary
142-067 Brenner Heights Tributary
142-068 Brenner Heights Tributary
142-069 Brenner Heights Tributary
142-093 Brenner Heights Tributary
165-001 Brenner Heights Tributary
166-046 Brenner Heights Tributary
166-073 Brenner Heights Tributary
179-009 Brenner Heights Tributary
180-006 Brenner Heights Tributary
180-007 Brenner Heights Tributary
180-056 Brenner Heights Tributary
180-065 Brenner Heights Tributary
200-069 Brenner Heights Tributary
200-070 Brenner Heights Tributary
147-006 Indian Creek
110-143 Mattoon Creek
110-132 Mattoon Creek
185-055 Turner Creek

2.2.6.2 Future Gravity Collection System Capacity Analysis

The 20-year planning period (Year 2033) conditions flow projections include projected dry and wet weather
flows contributed by anticipated future growth within the SSS. Population projections for Year 2033 were
initially calculated from the Year 2030 and Year 2040 population projections prepared by the UG Research
Division and the Mid-America Regional Council (MARC). The Year 2033 populations were calculated by
interpolating between the Year 2030 and 2040 populations. In the event that the population for a basin
decreased from 2013 to 2033, the higher Year 2013 population was used for the future conditions analysis.

It was determined that substantial future growth is anticipated to occur within the SSS basins, primarily in
the western portion of UG’s service area within the basins tributary to Plant 20 and the Wolcott WWTP.
This growth is projected to have significant impacts on the existing wastewater system and the
corresponding improvements that will be required to accommodate the projected growth. Therefore, it was
decided that a more detailed evaluation of the impacts of projected future growth was required.

A SSS Wastewater Master Plan was prepared to evaluate improvement alternatives and develop a 20-year
capital improvement plan for the basins tributary to Plant 20 and the Wolcott WWTP. The population
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projections provided by MARC were evaluated in greater detail with a particular emphasis on identifying the
locations within the collection system where growth is anticipated to occur. Projections of future growth
anticipated to occur within the 20-year planning period were developed in close coordination with the UG
Urban Planning and Land Use Department, who provided the anticipated locations, size, and
characteristics of developments anticipated to occur by 2033. Staff from the neighboring cities of
Edwardsville and Bonner Springs provided additional information on the characteristics of anticipated future
developments within the adjacent communities that may affect UG’s system. Despite the appropriate
methodology used to develop the population projections, the population projects seem optimistic compared
to historical population growth.

The projected future flows contributed by these developments were estimated based on the flow criteria
documented in the SSE Work Plan. The hydraulic model analysis of the future (Year 2033) conditions
assumes full build-out and occupancy of all of the potential developments identified. Based on these
assumptions, the future modeled conditions represent a conservative analysis of potential future conditions
based upon UG and MARC's best growth estimates.

The primary focus of this analysis was to identify the potential future flow restrictions that may impact the
selection and sizing of the appropriate alternative(s) to address both existing and potential future capacity
issues within the service area. The results of the analysis were used to support the development of the
IOCP and are summarized below.

2.2.6.2.1 Basins Tributary to Plant 20 and Wolcott WWTP

The current and projected sewered populations for existing and Year 2033 conditions in the western SSS
basins, as well as the projected non-residential development area, are provided in Table 2-13. The
anticipated locations and land uses for the future developments are shown on Figure 2-14.
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Table 2-13:  Population and Sewered Area Growth Projections for Basins Tributary to Plant 20 and Wolcott WWTP

Sewered Population (capita) Developed and Sewered Area (acres)
Non-
Population Residential Residential

Basin Year 2013 Growth Year 2033 Year 2013 Growth Growth Year 2033
Connor Creek 4,840 15,390 20,230 2,644 1,433 339 4,416
East Mission Creek 0 0 0 0 0 196 196
Grinter Creek 1,770 0 1,770 806 0 0 806
Honey Creek 210 1,410 1,620 104 169 0 273
Island Creek 1,350 0 1,350 719 0 0 719
Island Creek Tributary 80 2,600 2,680 278 266 0 544
Little Turkey Creek North 1,070 2,870 3,940 937 180 609 1,726
Little Turkey Creek South 0 0 0 0 0 0 0
Little Turkey Creek Tributary North 4,949 1,660 6,609 110 125 25 260
Little Turkey Creek Tributary South 0 0 0 1,559 0 0 1,559
Marshall Creek 2,030 630 2,660 1,263 7 682 1,952
Mill Creek 12,020 3,800 15,820 2,718 126 108 2,952
Morris Creek 820 0 820 396 0 0 396
Piper Creek 310 1,830 2,140 205 192 1 398
Pomeroy Creek 0 0 0 0
Timmons Creek 0 0 0 0
Tooley Creek 0 0 0 0
Wolf Creek 820 4,360 5,180 225 159 100 484
UG Total 30,269 34,550 64,819 11,964 2,657 2,060 16,681
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Sewered Population (capita)

Developed and Sewered Area (acres)

Population Residential Res'\ilggntial
Basin Year 2013 Growth Year 2033 Year 2013 Growth Growth Year 2033
Bonner Springs (Only Area Served by UG)
Wolf Creek and West Mission Creek ‘ 0 6,119 6,119 0 222 138 360
Edwardsville - Betts Creek
To UG Collection System for Conveyance 0 5,384 5,384 0 140 327 467
To Plant 20 Via PS 44 NA? 1,275 NA? ot 37 0 NA?

Notes:

1. Existing sewered population and area in Edwardsville were not estimated.
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System Characterization

Using the aforementioned projections, approximately 9% of the overall length of the modeled sewer system
was identified to be under capacity for the two-year storm event for Year 2033 conditions as shown in Table
2-14 and on Figure 2-15, compared to approximately 4% for existing conditions. Approximately 16% of the
overall length of the modeled system was identified to be under capacity for the five-year storm event for

2033 conditions as shown in Table 2-14 and on Figure 2-16, compared to approximately 9% for existing

conditions.

Table 2-14:  Sewer Capacity Utilization for Two- and Five-Year Storm Events, Basins Tributary
to Plant 20 and Wolcott WWTP (Year 2033)

Metric Two-Year Storm Event Five-Year Storm Event
Total Length of System Modeled! 206,962 ft 206,962 ft
<50% Capacity Utilization 133,669 ft (65%) 91,539 ft (44%)
50 to 100% Capacity Utilization 56,461 ft (27%) 81,816 ft (40%)
100 to 150% Capacity Utilization 11,494 ft (6%) 27,468 ft (13%)
>150% Capacity Utilization 5,339 ft (3%) 6,140 ft (3%)
Length of Modeled System in Surcharge 16,833 ft (8%) 33,608 ft (16%)

Note:

1. Future conditions model includes lines that were constructed after existing conditions flow metering and modeling was

completed. These were included in the model in order to more accurately model flow from future growth.
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Integrated Overflow Control Plan System Characterization

Potential future flow restrictions within basins tributary to Plant 20 and the Wolcott WWTP were identified
through hydraulic modeling for Year 2033 conditions during two-year and five-year storm events. Refer to
the SSS Characterization Report for a detailed evaluation of the identified flow restrictions.

2.2.6.2.2 Basins Tributary to Kaw Point WWTP
The current and projected sewered populations for existing and Year 2033 conditions in the eastern SSS
basins, as well as the projected non-residential development area, are provided in Table 2-15.

Table 2-15:  Population Growth Projections for Basins Tributary to Kaw Point WWTP

Sewered Population (capita)
Basin Year 2013 Year 2033
Barber Creek 1,179 1,179
Brenner Heights Creek 7,787 7,845
Brenner Heights Tributary 5,676 5,727
Brush Creek 1,719 1,782
Eddy Creek 721 731
Indian Creek 2,413 2,472
Little Muncie 522 522
Mattoon Creek 2,633 2,870
Muncie Creek 4,371 4,419
Santa Fe Bluff 0 0
Turkey Creek 17,698 17,849
Turner Creek 2,865 2,866
Union Pacific Bottoms 225 225
Total 47,809 48,487

Due to the limited growth in the basins tributary to the Kaw Point WWTP, there was no significant increase
in surcharge and pipe capacity utilization for Year 2033 conditions as indicated in Table 2-16 and on
Figure 2-17 and Figure 2-18.
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Table 2-16:  Sewer Capacity Utilization for Two- and Five-Year Storm Events, Basins Tributary
to Kaw Point WWTP (Year 2033)

Metric Two-Year Storm Event Five-Year Storm Event
Total Length of System Modeled 274,782 ft 274,782 ft
<50% Capacity Utilization 175,036 ft (64%) 125,301 ft (46%)
50-100% Capacity Utilization 53,583 ft (20%) 68,970 ft (25%)
100-150% Capacity Utilization 14,289 ft (5%) 28,577 ft (10%)
>150% Capacity Utilization 30,776 ft (11%) 51,110 ft (19%)
Length of Modeled System in Surcharge! 108,539 ft (40%) 154,428 ft (56%)

Notes:
1 Total length of surcharge also includes length of pipe surcharged due to backwater conditions.
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2.2.6.3 Pump Station Capacity Analysis

A pump station and force main capacity analysis was performed utilizing the hydraulic model to determine
the facilities that should be considered for capacity enhancements. Pump stations with modeled peak flows
greater than the firm capacity of the pump station and force mains where the peak velocity exceeded 6 feet
per second (fps) were identified. Velocities exceeding 6 fps often result in increased friction losses that can
negatively impact pump performance. Higher force main velocities may indicate capacity restraints due to
force main sizing.

Table 2-17 and Table 2-18 summarize the pump station and force main capacity analysis for two-year and

five-year storm events under existing conditions (Year 2013) for modeled pump stations. The design firm
capacity listed in these tables is based on the pump nameplate capacities. In some locations, the actual
capacity of the station may be lower due to capacity restrictions in the discharge force mains. These

restrictions were taken into account in the hydraulic model.

Table 2-17:  Pump Station and Force Main Analysis for Two-Year Storm Event (Year 2013)
Design Force Force Main | Insufficient
Rated Firm Main Peak Flow | Peak Force Peak Capacity
Pump Capacity | Capacity | Diameter | Force Main | Into Station | Main Flow Velocity Causing
Station ID (mgd) (mgd) (in) Length (ft) (mgd)! (mgd) (fps)? Overflow
4 9.5 4.5 16 2,770 4.2 4.5 5.0
5 35 1.8 12 25 0.9 1.0 2.0
j05i(11e?j3 NA NA 12 1,252 NA 2.7 5.4 YES
6 20.2 14.04 30 5,850 20.3 14.0 4.4 YES
7 8.7 6.2 30 18,400 8.8 8.4 2.6 YES
16 1.2 0.6 6 12,690 0.8 0.6 4.7 NO>
18 4.2 2.9 10 10,500 1.8 1.8 5.2
21 1.0 0.5 1,350 0.8 0.9 7.0
22 0.3 0.1 380 0.2 0.20 35
28 0.6 0.3 2,100 0.4 0.6 48
35 0.6 0.3 4 525 0.4 0.3 5.2
37 1.7 0.9 10 3,950 3.9 3.4 9.8 YES
40 1.3 0.6 10 1,160 1.8 1.9 5.2 NO
41 7.8 5.8 8&12 15,400 2.0 2.9 5.7
45 4.5 1.9 18 1,350 10.2 7.6 6.6 YESS
50 134 8.9 20 10,100 4.5 6.9 49
63 0.4 0.2 4 1,400 0.3 0.3 5.9 NO
64 5.8 3.9 14 9,300 24 2.6 3.8
65 5.7 3.8 14 10,150 0.6 2.4 35
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Design Force Force Main | Insufficient
Rated Firm Main Peak Flow | Peak Force Peak Capacity
Pump Capacity | Capacity | Diameter | Force Main | Into Station | Main Flow Velocity Causing
Station ID (mgd) (mgd) (in) Length (ft) (mgd)! (mgd) (fps)? Overflow
67 1.0 0.5 6 3,400 0.3 0.6 4.4
70 1.7 0.9 8 3,120 0.9 0.9 4.0
Notes:

1. Blue cells indicate projected peak flows exceed rated capacity; yellow cells indicate projected peak flows exceed design firm

capacity.

2. Blue cells indicate projected peak force main velocities exceed 12 fps; yellow cells indicate projected peak force main
velocities exceed 6 fps.

3. Section of force main downstream of where PS 5 force main tees into PS 18 force main. Connection of force main reduces
PS 18 pumping capacity and causes overflows to excess flow holding basin at PS 18.

4.  Pump station limited to 14 mgd maximum due to restrictions in peak flow capacity at Plant 20.

o

6. PS 45 overflows to gravity sewer, which is then conveyed to PS 7.

Excess flow is diverted to excess flow holding basin for storage during design storm events.

Table 2-18:  Pump Station and Force Main Analysis for Five-Year Storm Event (Year 2013)
Design Force Force Main | Insufficient
Rated Firm Main Peak Flow | Peak Force Peak Capacity
Pump Capacity | Capacity | Diameter | Force Main | Into Station | Main Flow Velocity Causing
Station ID (mgd) (mgd) (in) Length (ft) (mgd)* (mgd) (fps)? Overflow
4 9.5 4.5 16 2,770 6.9 6.9 7.6
5 35 1.8 12 25 1.3 1.8 35
j05i:] WA NA 12 1,252 NA 43 8.4 YES
6 20.2 14.04 30 5,850 29.2 14.0 4.4 YES
7 8.7 6.2 30 18,400 13.690 141 4.4 YES
16 1.2 0.6 6 12,690 1.58 0.60 4.7 NO?°
18 4.2 2.9 10 10,500 3.2 31 8.9
21 1.0 0.5 1,350 1.2 1.2 9.6 YES
22 0.3 0.1 4 380 0.2 0.2 35
28 0.6 0.3 2,100 0.9 11 8.8 YES
35 0.6 0.3 4 525 05 0.3 5.6
37 1.7 0.9 10 3,950 7.2 6.880 19.5 YES
40 1.3 0.6 10 1,160 2.9 2.9 8.3 YES
41 7.8 5.8 8&12 15,400 2.8 2.9 5.7
45 45 1.9 18 1,350 17.6 10.0 8.8 YESS
50 134 8.9 20 10,100 6.7 8.0 5.7
63 0.4 0.2 4 1,400 0.4 0.3 5.9 NO
64 5.8 39 14 9,300 24 2.6 3.8
65 5.7 3.8 14 10,150 0.8 24 35
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Design Force Force Main | Insufficient
Rated Firm Main Peak Flow | Peak Force Peak Capacity
Pump Capacity | Capacity | Diameter | Force Main | Into Station | Main Flow Velocity Causing
Station ID (mgd) (mgd) (in) Length (ft) (mgd)! (mgd) (fps)? Overflow
67 1.0 0.5 6 3,400 0.3 0.6 4.4
70 1.7 0.9 8 3,120 1.1 0.9 4.0
Notes:

1. Blue cells indicate projected peak flows exceed rated capacity; yellow cells indicate projected peak flows exceed design firm

capacity.

2. Blue cells indicate projected peak force main velocities exceed 12 fps; yellow cells indicate projected peak force main

velocities exceed 6 fps.

3. Section of force main downstream of where PS 5 force main tees into PS 18 force main. Connection of force main reduces
PS 18 pumping capacity and causes overflows to excess flow holding basin at PS 18.
4. Pump station limited to 14 mgd maximum due to restrictions in peak flow capacity at Plant 20.

o

6. PS 45 overflows to gravity sewer, which is then conveyed to PS 7.

Excess flow is diverted to excess flow holding basin for storage during design storm events.

During a two-year storm event for existing conditions, peak flow into the pump station exceeds the pump
station capacity at 10 pump stations. This occurs at 14 pump stations for the five-year storm event.
Similarly, the force main peak velocity exceeds 6 fps at three and eight locations for the two- and five-year
storm events, respectively.

2.2.6.4

Non-Modeled System Analysis
A non-modeled sewershed analysis focused on specific areas of interest within the SSS basins that were
not evaluated through hydraulic modeling. These specific areas included areas with historical surcharging
and pump stations and WWTPs that were not included in the hydraulic model.

The results of the flow monitoring analysis were used in the non-modeled system capacity analysis to aid in
projecting peak flows. Flow characteristics for meter catchments determined during the flow monitoring
analysis, such as peaking factors, infiltration, and inflow rates, were used to project non-modeled flows for
facilities located within these meter catchments. Projected total peak flows were determined by summing
the base flow, wet weather infiltration, and peak inflow projected for the two-year and five-year storm

events.

The results of the capacity analysis performed for the non-modeled pump stations comparing the peak two-
year and five-year projected Year 2033 flow rates to the pump station firm capacity is shown in Table 2-19.
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Table 2-19:  Non-Modeled Pump Station Analysis Results
Pump Two-Year Five-Year
Station Design Firm Tested Firm Peak Flow? | Peak Flow?
ID Capacity?! (gpm) Capacity? (gpm) (gpm) (gpm) Overflow
Pump Stations Tributary to Plant 20
8 11 Not tested 36 43 Yes
105 125 100 317 377 Yes (to EFHB)
11 80 54 103 121 Yes
13 150 161 43 50
30 100 68 112 133 Yes
36 500 506 333 382
43 100 134 31 38
46 160 Not tested 84 102
60 200 176 77 87
74 80 86 31 37
Pump Stations Tributary to Wolcott WWTP
618 150 139 250 300
69 200 244 57 64
78 200 354 40 47
794 115 Not tested 16 20
Pump Stations Tributary to CSS and Kaw Point WWTP
97 100 0 5 6
14 160 101 116 143
19 150 170 240 300
20 200 174 138 175
23 100 Not tested 258 296
24 350 329 894 1,022
25 120 205 415 523
26 103 Not tested 244 309 Yes
27 200 189 272 343 Yes
29 100 113 221 277
31 580 542 358 401
32 100 77 81 98
34 100 98 50 63
39 75 113 12 15
42 210 178 185 233
49 100 82 59 75
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Pump Two-Year Five-Year

Station Design Firm Tested Firm Peak Flow? | Peak Flow?
ID Capacity! (gpm) Capacity? (gpm) (gpm) (gpm) Overflow
53 90 85 38 47
55 150 114 168 206
56 165 197 36 42
57 3408 95 186 237
62 200 168 603 737
80 100 Not tested 74 93

Notes:

1. Total nameplate capacity of individual pumps with the largest pump out of service.

2. Total tested capacity of individual pumps with the largest pump out of service.

3. Blue cells indicate projected peak flows exceed firm capacity.

4.  Grinder pump station. Capacity is adequate for existing conditions. There is the potential for new homes
to be constructed within its service area; however, construction would likely be challenging. If additional
home development occurs, flows and station performance should be evaluated to ensure the pump
station has adequate capacity.

5. Overflows to an EFHB.

6. Capacity issues at PS 61 were identified by UG stalff after the SSS Characterization Report was
submitted. Peak wet weather flow projections are believed to be greater than those listed in the SSS
Characterization Report and have been revised in the above table.

7. Pump Station 9 has only one pump; therefore, firm capacity is zero. This pump station serves a single
unoccupied building. This building is currently being investigated. Pending the results of the
investigation, this pump station may be eliminated.

8. Pump tests indicated that the pumps are performing well below the design capacity; therefore, the pump
station does not have adequate capacity for the peak flows.

2.2.6.5 Wastewater Treatment Plant Capacity Analysis

The purposes of the WWTP capacity evaluations were to evaluate existing plant hydraulic and process
loadings, identify unit processes where excess capacity or hydraulic deficiencies exist, and recommend
improvements to remove hydraulic deficiencies and improve hydraulic capacity.

2.2.6.51 Plant 20

PS 6 conveys flow to Plant 20 thru 5,850 feet of 30-inch diameter force main. This pump station contains
three submersible pumps with a total firm capacity of 21 mgd. In addition, PS 44 conveys flow to Plant 20
thru approximately 12,000 feet of 12-inch diameter force main.

Figure 2-19 presents the Plant 20 process flow diagram. Return activated sludge (RAS) has been included
in this evaluation due to the process and hydraulic loadings attributed to RAS. However, for the purposes of
this evaluation, the plant’s solids stream was not evaluated. Figure 2-20 shows the locations of major unit
process facilities.
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Historical plant drawings, operation and maintenance manuals, and equipment vendor information were
used to evaluate the capacity of existing Plant 20 piping and equipment. Hydraulic profiles for the future
projected 7 mgd average flow, 14 mgd peak flow, 17.5 mgd peak flow, and 21 mgd peak flow were
completed. Refer to the SSS Characterization Report for details of the capacity analysis and evaluation of
the existing constraints identified at Plant 20. Refer to Section 6.0 of this IOCP for recommended
improvements to address the existing hydraulic constraints.

The capacity evaluation identified no capacity constraints at the 7 mgd design flow of the WWTP. Minor
capacity restraints exist at Plant 20 for 14 mgd peak flow (2:1 plant throughout). Major capacity restraints
were identified for a 21 mgd peak flow (3:1 throughput), which limit Plant 20's existing hydraulic capacity to
a maximum of 14 mgd. These constraints limit the maximum flow that can be pumped to Plant 20 from PS
6, contributing to SSO discharges through the overflow at PS 6.

Flow projections developed as part of the future conditions capacity analysis indicate that future flows to
Plant 20 will exceed the facility’s design treatment capacity in the current configuration. The projected Year
2033 average daily flow (ADF) to Plant 20 and the Wolcott WWTP are presented in Table 2-20. Refer to
Section 6.0 for recommended improvements to address treatment capacity.

Table 2-20:  Projected Average Daily Flows to Plant 20 and Wolcott WWTP for Existing (Year 2013)
and Future (Year 2033) Conditions
Existing Conditions Future Conditions
(Year 2013) (Year 2033)
Design Average With Collection System With PS 50 Flow
Capacity Daily Flow in Current Rerouted to Wolcott
Service Area (mgd) (mgd) Configuration (mgd)t WWTP (mgd)2

ADF from UG System (mgd) 3.93 8.28 6.03
ADF from Edwardsville (mgd)? 0.22 0.35 0.35
Plant 20 ADF (mgd) 7 4.15 8.63 6.38
Wolcott WWTP ADF (mgd) 0.28 0.21 1.39 3.64
Total ADF for Plant 20 and Wolcott

WWTP Service Areas (mgd) 728 4.36 10.02 10.02

Notes:

1. The portion of Plant 20's service area that drains to Pump Station 50 would naturally drain north to the Wolcott WWTP
service area. This flow is currently pumped south to Plant 20's service area and conveyed to Plant 20 for treatment.

2. Under this scenario, Pump Station 50 would be decommissioned. The Lower Connor Creek Interceptor would be constructed
to convey flow by gravity from Pump Station 50 to an expanded Wolcott WWTP.

3. Flow from the neighboring City of Edwardsville is pumped directly to Plant 20 for treatment.

2.2.6.5.2

Wolcott WWTP

The Wolcott WWTP discharges to the Missouri River via Connor Creek. The plant permit identifies a

0.288 mgd design average daily flow.

PS 16 conveys flow from the Island Creek and Island Creek Tributary Basins to Connor Creek through
about 13,000 feet of 6-inch diameter force main. Flows are then conveyed by gravity to PS 70. PS 70
conveys flow directly to the Wolcott WWTP through approximately 3,000 feet of 8-inch diameter force main.
This pump station contains two submersible pumps with a total firm capacity of 0.864 mgd.
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Figure 2-21 presents the Wolcott WWTP process flow diagram. RAS has been included in this evaluation
due to the process and hydraulic loadings attributed to RAS. However, for the purposes of this evaluation,
the plant's solid stream was not evaluated. Figure 2-22 shows the WWTP liquid process lines including
force mains, process influent and effluent lines, and RAS lines.
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The capacity evaluation identified that the plant currently has adequate capacity to treat its design average
daily flow of 0.288 mgd and a maximum 3:1 throughput of 0.86 mgd. However, flows to the WWTP are near
the design capacity, necessitating an expansion. Based on future growth projections, the Wolcott WWTP
will need to be expanded, which will require construction of a new facility as the existing plant is a small
package plant that cannot be expanded to meet future needs. The projected Year 2033 average daily flows
to Plant 20 and Wolcott WWTP are presented in Table 2-20.

Refer to the SSS Characterization Report for details of the capacity analysis. Refer to Section 6.0 of this
|IOCP for recommended improvements to address the need for treatment capacity expansion.

2.26.5.3 WWTP 14

WWTP 14 is located in the Morris Creek Basin and was evaluated as part of the non-modeled system
analysis task. Based on the design flows defined in the WWTP 14 Improvements (2005) construction
documents, the plant has a peak design capacity of 0.58 mgd. WWTP 14 serves a total developed area of
120 acres, approximately 85 acres are residential and 35 acres are industrial.

Flow meter data was collected for the WWTP 14 service area in 2013. The measured average day dry flow
and peak day dry flow were used to project the peak wet weather flows for the two-year and five-year storm
events. The capacity analysis indicated a two-year peak flow of 234 gpm and five-year peak flow of

262 gpm compared to the 400 gpm treatment capacity.

Significant additional development is not anticipated in the WWTP 14 service area prior to Year 2033;
therefore, the plant has adequate capacity to treat existing flows as well as projected growth during the
20-year planning period.

2.2.6.54 WWTP 3

WWTP 3 is located on Brenner Drive in the extreme northern part of the service area near the Missouri
River. The plant is in a predominantly unsewered part of the community, and serves only a behavioral
health hospital and sanitary waste from a water treatment facility. The sewer system delivering flow to the
plant is privately owned and operated.

Due to its small size, the WWTP was not evaluated as part of the non-modeled system analysis task.
Additional development is not anticipated in the WWTP 3 service area and the WWTP has adequate
capacity to treat existing flows.

2.2.6.6 Summary of SSS Capacity Analysis

The entire modeled system can adequately handle dry weather flows. The capacity analysis results
indicated that the majority of the modeled system within the SSS basins has sufficient capacity to convey
current peak wet weather flows generated by the design storm events. Seventy-three percent of the
modeled pipes have sufficient capacity to convey the two-year storm event, while over 60% of the pipes
have capacity to convey peak five-year storm event flows. While the overall performance of the collection
system was good, there are significant capacity issues identified at some locations within the SSS system.

A summary of the hydraulic modeling results for existing Year 2013 and projected Year 2033 conditions are
presented for two-year and five-year storm events in Table 2-21 and Table 2-22, respectively.
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Table 2-21:  SSS Surcharge Conditions Summary for Two-Year Storm Event
Length of Sewer (ft) Number of Pipe Segments (each)
Length in Percent of 100-150% >150% Segments 100-150%

Design Surcharge System in Capacity Capacity in Capacity >150% Capacity
Year Condition Surcharge Utilization Utilization Surcharge Utilization Utilization
2013 115,973 25% 20,247 32,801 349 97 90
2033 124,452 27% 24,863 36,115 517 106 101

Table 2-22:  SSS Surcharge Conditions Summary for Five-Year Storm Event
Length of Sewer (ft) Number of Pipe Segments (each)
Lengthin Percent of 100-150% >150% Segments 100-150%

Design Surcharge System in Capacity Capacity in Capacity >150% Capacity
Year Condition Surcharge Utilization Utilization Surcharge Utilization Utilization
2013 167,924 36% 40,445 56,311 569 173 198
2033 186,547 40% 54,556 57,250 614 212 202

2.3 Stormwater System

Comprised of over 300 miles of pipe, the SSS storm sewer inventory is provided in Table 2-23.

Table 2-23:  Storm Sewer Inventory
Pipe Length (ft)
<18inch 18-36 inch 36-54 inch | >54inch
Pipe Material diameter diameter diameter | diameter | Unknown Total
Brick 43 1,910 7,679 4,364 479 14,475
Corrugated Metal Pipe (CMP) 62,286 73,254 32,803 7,811 14,606 190,760
Reinforced Concrete Pipe (RCP) 337,030 487,194 210,800 61,917 2,838 1,099,779
Plastic 40,195 51,047 14,967 47 24,496 130,752
Other 86,677 35,638 7,892 37 345 130,589
Unknown 2,184 2,666 861 220 77,438 83,369
Totals 528,415 651,709 275,002 74,396 120,202 | 1,649,724

Source: UG GIS data (September 1, 2016).

2.4 Flood Control System
KCK is protected from Missouri River and Kansas River flooding by approximately 20 miles of flood control
levees and associated infrastructure. Fifteen flood pump stations are located along or near the levee
systems in the UG service area to provide conveyance of interior drainage from low-lying areas adjacent to
the rivers during high river stages when gravity conveyance is not possible. Ownership and maintenance
responsibilities of the flood control infrastructure vary between the UG, Fairfax Drainage District, Kaw

Valley Drainage District, and private entities.
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The UG owns and operates nine of the fifteen flood pump stations as listed in Table 2-24. Flood Pump
Station No. 2, also known as the Argentine Stormwater Station, operates somewnhat differently than the
others in that it is not located at the levee for operation only in the case of high river stages. Flood Pump
Station No. 2 conveys stormwater during most rain events to alleviate flooding in the 24th and Strong
Avenue area of the Argentine Basin. When flows in the separate system reach a certain level, separate
stormwater flow is diverted from entering the CSS. This station lifts separate stormwater flows to the Ruby
Avenue storm sewer, which then flows to the Kansas River.

Table 2-24:  Flood Pump Station Inventory

Pump Pump Rated
Station Capacity!
ID Pump Station Common Name Basin Address (gpm)
. . 1@17,450
1 Ohio Flood Pump Station CID 10 Market Street 1@6.800
th
2 Argentine Stormwater Station Argentine 24% and Strang 3@10,000
Avenue
Shawnee Avenue Flood Pump 3@16,000
10 Station Armourdale 9 Shawnee Avenue 1@11.000
th
11 Fifth Street Flood Pump Station Armourdale 1137 South 5 Street 3@13,000

(North Levee)

12 Mill Street Flood Pump Station Armourdale 1197([\1800rltjr:h|-l;/|\|/|e|};treet 2@8,000

th
13 Twelfth Street Flood Pump Station Armourdale 1171 South 127 Street 2@8,000
(North Levee)

2105 Osage Avenue 2@8,400

14 Osage Flood Pump Station Armourdale

(East Levee) 1@1,850
Strong Avenue Flood Pump . 1717 Strong Avenue
15 Station Argentine (South Levee) 2@8,000
16 New Central Flood Pump Station CID 295 Central Avenue 3@27,000
Note:

1. Pump nameplate capacity.

Flood Pump Station No. 2 is the only flood pump station materially affecting the CSS. This station conveys
separate stormwater to the river and reduces stormwater flow to the CSS. The rest of the flood pump
stations only operate during high river stages and; thus, do not have any effect on the CSS. In the event of
rainfall events during high river stages, the flood pump stations would likely reduce conveyance of
overflows to the rivers given that the pump station capacities are significantly less than the gravity
conveyance capacities of the outfall pipes through the levees.
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2.5 Receiving Water Characterization

This section provides a summary of the receiving water characterization. The study area includes reaches
of the Kansas River and the Missouri River as well as tributaries to those systems that are located within
the following Hydrologic Unit Code (HUC) 8-digit watersheds:

e Lower Kansas (HUC 10270104).
e Lower Missouri — Crooked (HUC 10300101).

Figure 2-23 depicts the approximate extent of the study area. Both the Missouri River and Kansas River
watersheds include large upstream drainage areas. The Missouri River at the Broadway Bridge in KCMO
drains a total of 484,100 square miles (United States Geological Survey [USGS] information for gage
#06893000). That area includes 59,756 square miles tributary to the Kansas River at DeSoto, Kansas
(USGS information for gage #06893000) as well as land areas draining to the Kansas River between
DeSoto and the mouth. DeSoto is located approximately 30 miles upstream of the confluence of the
Missouri River and Kansas River. There are four classified stream segments located within the UG service
area that currently receive combined sewer overflows:

e Kansas River.

e Missouri River.

e Jersey Creek (part of the Goose Island-Missouri River 12-digit HUC 102400110608).

e Mattoon Creek (part of the Turkey Creek-Kansas River 12-digit HUC 102701040607).

Some CSOs discharge to small drainage conveyances before reaching the classified stream segments,
including the CSOs that discharge through Esplanade Creek. Although shown on Figure 2-23, Turkey
Creek does not receive CSO discharge from the UG CSS.
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Figure 2-23: CSO Receiving Water Bodies
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2.51 Hydraulic Characteristics

The hydraulic characteristics of the UG receiving water bodies have a significant influence on the
magnitude and duration of Escherichia coli (E. coli) levels. The Kansas and Missouri Rivers are very large
river systems. Average annual flows in the Missouri River are approximately 56,100 cubic feet per second
(cfs) in the study area, and average annual flows in the Kansas River are approximately 7,220 cfs in the
study area. Therefore, flow and water quality conditions upstream of the UG service area strongly influence
the conditions within the study area. Flow monitoring data are available from the USGS for the Kansas
River at DeSoto (gage #06892350) and the Missouri River at KCMO (gage #06893000), as well as for
additional Missouri River sites located upstream and downstream of the study area. Jersey Creek is a
completely urbanized watershed with a combined sewer drainage area of approximately 5.7 square miles.

Jersey Creek is significantly modified, with substantial portions routed through culverts or concrete
channels. Jersey Creek flows into the Missouri River just upstream of Kaw Point Park and the confluence
with the Kansas River. Mattoon Creek is also a completely urbanized watershed with a combined sewer
drainage area of approximately 1.3 square miles. Similar to Jersey Creek, significant modifications of
Mattoon Creek include substantial portions routed through culverts. Mattoon Creek flows into the Kansas
River just downstream of the Interstate 635 bridge. Turkey Creek, which discharges into the Kansas River
from the south near the Kansas-Missouri state line, receives separate stormwater discharges but does not
receive CSO discharges from the UG. Flow monitoring data are not available for Jersey Creek, Mattoon
Creek, Turkey Creek, or any other tributaries to the Kansas or Missouri Rivers within the UG CSS area.
The Kansas River flows into the Missouri River, so all UG CSS discharges are eventually routed to the
Missouri River.

2.5.2 Water Quality Characteristics

While the IOCP addresses water quality impacts from UG CSOs, other sources of pollutants also require
consideration. Separate stormwater outfalls and urban runoff, both upstream of the CSOs and throughout
the CSO reaches, may contribute a variety of pollutants, including bacteria, solids, metals, nutrients, and
pesticides. Understanding separate stormwater impacts on water quality is important when assessing the
benefits potentially gained by implementing CSO controls. This is a critical issue in the assessment of
combined sewer separation as a potential CSO control, as the stormwater component would not only
continue to influence receiving water quality, but become a more significant contributor in terms of both
discharge volume and pollutant loading.

Agricultural sources of pollution include runoff from fields and animal feeding operations. These sources
contribute solids, bacteria, nutrients, and pesticides to the receiving streams that may affect the quality of
the water entering the CSO reaches. Monitoring water quality upstream of the CSOs is important in
assessing the potential impacts of agricultural sources. The UG water quality monitoring efforts conducted
during 2013 included upstream monitoring. This data, along with additional data sources, was used to
assess the importance of upstream conditions.

A number of municipal and industrial WWTPs discharge in various watersheds upstream and downstream
of the UG CSOs. CSOs from the KCMO CSS also discharge to the Kansas and Missouri Rivers, with the
KCMO Turkey Creek CSO representing a significant CSO discharge to the Kansas River. Information on
pollutant loadings from these facilities were evaluated and incorporated into the model to support a
comprehensive assessment of water quality conditions within the UG CSS area.
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The UG service area also includes some individual septic systems. While septic systems were not included
in the modeling evaluation, failing septic systems have the potential to contribute E. coli to the receiving
waters.

Water quality conditions in the Kansas River, Missouri River, Jersey Creek, and other key locations were
evaluated using data collected during the UG monitoring effort conducted in 2013 as well as additional data
sources. Sampling was conducted at two locations within the Kansas River (KR-01, KR-02) and three
locations in the Missouri River (MR-01, MR-02, MR-03), as shown on Figure 2-24. Water quality of CSO
discharges was evaluated by sampling event discharges for CSO 44 and CSO 54. The outlets of Mattoon
Creek (MC-01) and Esplanade Creek (EC-01) were also sampled to characterize CSO contributions from
these drainage areas. In addition, the quality of separate stormwater was evaluated by sampling an
upstream location in Jersey Creek (JC-01) and a location at the mouth of Turkey Creek (TC-01). The
results from the UG monitoring effort, as well as additional data sources, were used to develop boundary
conditions for upstream, CSS, and separate stormwater sources and calibrate the water quality model.

Figure 2-24: Water Quality Sampling Locations
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2.5.3 Applicable Water Quality Standards
This section summarizes the water quality standards that are applicable for the UG receiving water bodies,
I.e., the Kansas River, Missouri River, Jersey Creek, and Mattoon Creek.
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2.5.3.1 Kansas Water Quality Standards

The Kansas River is subject to the water quality standards established by the KDHE in the Kansas Surface
Water Register (KDHE, 2013), the Kansas Surface Water Standards (K.A.R. 28-16-28b through 28-16-28g)
(KDHE, 2015b), Tables of Numeric Criteria (KDHE, 2015a), and Implementation Procedures (KDHE, 2012).
The beneficial uses of the Kansas River that are relevant to bacteria include Primary Contact Recreation
(PCR) - Classes “A”, “B”, and “C"; and Secondary Contact Recreation (SCR) — Classes “a” and “b”. The
numeric criteria for these beneficial uses are summarized in Table 2-25.

Table 2-25:  KDHE E. coli Criteria for Classified Stream Segments

E. Coli Criteria Concentration
Beneficial Use Designation (Colony Forming Units (CFUs)/100 mL)
Primary Conta(c:tlaRsescreatlon (PCR) Geomean (Apr. 1 - Oct. 31) Geomean (Nov. 1 - Mar. 31)
A 160 2,358
B 262 2,358
C 427 3,843
Secondary Contact Recreation (SCR) )
Class Geomean (Jan. 1 - Dec. 31)
a 2,358
b 3,843

Reaches of the Kansas River and Missouri River that are located within the State of Kansas are currently
classified as PCR - Class “B.” Therefore, the E. coli criterion for those water bodies is 262 CFUs/100 mL
during the recreation season (April 1 through October 31). Jersey Creek is classified as a SCR - Class “a”
stream with a criterion of 2,358 CFUs/100 mL for January through December. Mattoon Creek is classified
as PCR - Class “B” with a criterion of 262 CFUs/100 mL during the recreation season (April 1 through
October 31). KDHE Implementation Procedures for indicating impairment of these criteria consider the
geometric mean (geomean) of five samples collected within 30 days (KDHE, 2012).

2.5.3.2 Missouri Water Quality Standards

The numeric criteria established by the Missouri Department of Natural Resources (MoDNR) for bacteria
are tabulated in Table 2-26 (MoDNR, 2014). Of the receiving water bodies affected by UG CSO discharges,
only the reaches of the Missouri River are subject to these criteria. The Missouri River is currently classified
by MoDNR for “Whole Body Contact — Class B”; therefore, an E. coli criterion of 206 CFUs/100 mL applies
for the Missouri River.
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Table 2-26:  Missouri Numeric Criteria for Bacteria

E. coli Criteria Concentration?
Beneficial Use Designation (CFUs/100 mL)

Whole Body Contact - Class A (WBC-A) 126

Whole Body Contact - Class B (WBC-B) 206

Secondary Contact Recreation (SCR) 1,134
Note:
1.. Numeric criteria apply to a geometric mean computed for the recreation season (April 1

through October 31).

2.5.3.3 Stream Classification and Uses

As discussed above, reaches of the Kansas River and Missouri River that are located within the State of
Kansas are currently classified Primary Contact Recreation. The KDHE regulations define primary contact
recreation as follows:

“Primary contact recreational use for classified surface waters other than classified stream
segments” means the use of classified surface waters other than classified stream
segments for recreation on and after April 1 through October 31 of each year, during which
the body is immersed to the extent that some inadvertent ingestion of water is probable.
This use shall include boating, mussel harvesting, swimming, skin diving, waterskiing, and
windsurfing.”

However, none of the uses listed above apply to Jersey Creek, Mattoon Creek, or other small urban waters
in the service area. These waters appear to fit the definition of Secondary Contact Recreation from the
KDHE regulations as follows:

“Secondary contact recreational use for classified surface waters other than classified
stream segments” means recreation during which the ingestion of classified surface waters
other than classified stream segments is not probable. This use shall include wading,
fishing, trapping, and hunting.”

The KDHE has appropriately designated Jersey Creek for Secondary Contact Recreation. However,
Mattoon Creek is clearly unsuitable for Primary Contact Recreation and should be reclassified as
Secondary Contact Recreation by the KDHE. While this characterization evaluates meeting the KDHE uses
and criteria as written, it may be appropriate to evaluate Secondary Contact Standards for Mattoon Creek.

Flow conditions controlled by natural conditions and hydrologic modifications to the rivers and watersheds
in the UG service area have affected recreational use of all the receiving water bodies. Because of these
conditions, there are times when the Primary and Secondary Contact Recreational uses do not exist.

2534 303(d) Impairment Listings and Total Maximum Daily Loads (TMDLS)
States are required by the EPA to assess waters and place those that do not meet applicable water quality
standards on a 303(d) list of impaired waters and develop Total Maximum Daily Loads (TMDLSs) for those
waters. The 303(d) listings and TMDLs applicable for the UG CSO receiving streams include the following:

e No 303(d) listings or TMDLs exist for Jersey Creek or Mattoon Creek.
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TMDLs for chlordane and polychlorinated biphenyls (PCBs) in the Missouri River were prepared by
the MoDNR and approved by the EPA in 2006. These TMDLS include the entire Missouri River in
or bordering Missouri. The TMDLs noted that production of both substances is banned and
concluded that levels in the environment are expected to decline and discharges from point
sources are negligible. Accordingly, chlordane and PCBs were not evaluated in the development of
the IOCP.

There is a 303(d) listing in Kansas for impaired aquatic life due to excess sediment/total suspended
solids in the Lower Kansas River. A TMDL has not been developed and it is listed as a low priority
by the KDHE with a TMDL development target date in 2023. The impairment appears to be
primarily driven by upstream loadings.

There is a 303(d) listing in Kansas for impaired recreation due to E. coli in the Lower Kansas River.
A TMDL was prepared by the KDHE and approved by the EPA in 2000. E. coli is the primary
parameter of concern in the development of this IOCP.

There is a 2014 303(d) listing in Kansas for impaired aquatic life due to total phosphorus in the
Lower Kansas River. A TMDL is in the process of being developed by the KDHE with a target date
of 2016. The relative loading of phosphorus from CSOs, as compared to loadings from upstream
sources, is expected to be negligible given the large Kansas River watershed and the intense
agricultural activity in the watershed. Phosphorus loadings are expected to be quite small from
intermittent CSOs. The impairment is being driven primarily by upstream loadings of phosphorus.
There is a 1998 303(d) listing for impaired aquatic life due to biology/sediment in the Lower Kansas
River. The listing is based on low biological scores as well as high nutrient and biological oxygen
demand (BOD) levels. A TMDL was prepared by the KDHE and approved by the EPA in 2000. The
TMDL focused on nutrients and BOD from non-point sources. The relative loading of nutrients and
BOD from CSOs, as compared to loadings from upstream, is expected to be negligible given the
large Kansas River watershed and the intense agricultural activity in the watershed.

There is a 303(d) listing for the Missouri River in 2010 by MoDNR for impaired recreational uses
due to E. coli. TMDL development is scheduled for 2025.

There are also 303(d) listings and TMDLs applicable to other non-CSO receiving streams in Wyandotte

County:

There is a 1998 303(d) listing for impaired aquatic life in Big Eleven Lake due to eutrophication. It is
listed as a low priority but a TMDL was developed and approved August 28, 2001. The TMDL
attributes the impairment predominantly to nonpoint source pollutants. The assessment suggests
that urban runoff contributes to the elevated total phosphorus concentrations in the lake.

There is a 2006 303(d) listing for impaired aquatic life in Wyandotte County Lake due to
eutrophication. It is listed as a high priority water body. A TMDL was developed and approved in
2007. The TMDL attributes the impairment to point sources and nonpoint sources. The primary
point source is the UG Phase | MS4 Permit. The TMDL requires the UG to direct control practices
for developing land in the watershed. The TMDL states likely nonpoint sources include stormwater
runoff, leaking septic systems, and animal waste runoff and infiltration through soil and
groundwater.

2.5.3.5 Pollutant of Concern

E. coli has been determined to be the primary pollutant of concern as discussed in the SSE Work Plan. E.
coli is the primary concern because of the high levels typically found in CSO discharges, the existing 303(d)
listing of impairment in the Kansas River and associated TMDL (KDHE, 2006), the 303(d) listing on

2-78



Integrated Overflow Control Plan System Characterization

impairment in the Missouri River (MoDNR, 2014), and the potential human health concerns related to
pathogen exposure. Thus, E.coli was used to assess water quality benefits under alternative CSO control
scenarios.

254 Receiving Stream Modeling

Water quality modeling of the receiving waters links the sources of pollutants to ambient conditions in the
streams. A water quality model builds understanding of the cause-and-effect relationships between CSOs
and other pollutant sources with water quality in the receiving waters. The principal purpose of the water
quality model is to address the demonstration approach of the CSO Control Policy, i.e., address the
following requirements:

e The planned control program is adequate to meet water quality standards (WQS) and protect
designated uses, unless WQS or uses cannot be met because of natural background conditions or
pollution sources other than CSOs.

e The CSO discharges remaining after implementation of the planned control program will not
preclude the attainment of WQS or the receiving waters' designated uses or contribute to their
impairment.

e Hydrodynamic and water quality models of receiving waters are developed based on:

o Physical characteristics of receiving waters.
o CSO discharges and pollutant loads from the CSS model and water quality data.
o Inflows and pollutant loads from other sources in the watershed.

The CSS Characterization Report describes the development of water quality modeling tools to represent
the loading, transport, and fate of E. coli through the UG receiving water bodies. The CSS Characterization
Report includes a discussion of the selection, development, and calibration of a modeling framework for the
UG’s receiving water bodies. Based on the management objectives, model domain characteristics, and
programmatic constraints, the following modeling frameworks to support the development of the IOCP were
selected:

e Kansas River and Missouri River: A two-dimensional (2D) depth-averaged Environmental Fluid
Dynamics Code (EFDC) model to represent hydrodynamics and basic loading, transport, and fate
processes for pollutants, including advection, dispersion, and bacterial decay.

o Jersey Creek and Mattoon Creek: Basic spreadsheet calculations to quantify CSO and separate
stormwater discharges and pollutant loading (and spatial distribution) to the creeks, daily
concentrations of E. coli in the creeks, and the ultimate flow and pollutant loading contributed from
the creeks to the Kansas and Missouri Rivers.

The models were developed to assess the primary parameter of concern, E. coli bacteria. Figure 2-25
presents the EFDC model grid and bathymetry in the UG service area.
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Figure 2-25: EFDC Model Grid and Bathymetry
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25,5 Existing Condition Simulation

A calibrated receiving water quality model was used to simulate existing conditions for a design year
recreation season (April through October 2001), which was based on precipitation and streamflow
conditions observed in 2001. The intent of this application of the model was to assess current attainment of
applicable water quality standards and to quantify the relative importance of various sources of E. coli at
key locations in the receiving water system. The “existing conditions” simulation also established a baseline
condition to which model simulations of CSO control alternatives were compared to assess the relative
benefits as simulated by the model.

The calibrated CSS hydraulic model was used to generate overflow hydrographs for the Design Year for an
existing conditions simulation. The existing conditions simulation represented upstream baseline conditions
on the Kansas River and Missouri River.

Table 2-27 provides a component summary of the flows in the Kansas and Missouri Rivers. Upstream flow
is the dominant flow component for both rivers (>99.6%). Collectively, the UG CSS sources contribute only
0.029% of the flow to the Kansas River and 0.01% of the flow to the Missouri River. By comparison, the
(KCMO) Turkey Creek CSS contributes 0.116% of the flow to the Kansas River and 0.02% of the flow to
the Missouri River.

Table 2-27:  Flow Balance Summary for Existing Conditions Recreation Season
UG CSS KCMO CSS Separate
Receiving Water Body Upstream Sources!? Sources? Stormwater WWTP3
Kansas River 99.765% 0.029% 0.116% 0.09%
Missouri River* 99.63% 0.01% 0.02% 0.23% 0.11%

Notes:

1. Includes only CSS discharges for UG sources.

2. Represents KCMO Turkey Creek CSS discharges, based on design storm hydrographs.
3. Includes the Kaw Point WWTP and KCMO Westside WWTP discharges.

4. Includes inflows to both the Kansas River and the Missouri River.

Table 2-28 provides a component summary of the E. coli loading to the Kansas and Missouri Rivers. Key
observations for the Kansas River based on the information in the table include:

e Upstream sources contribute roughly 61.7% of the total E. coli load during the recreation season.

e UG CSS sources represent roughly 21.1% of the loading, while the (KCMO) Turkey Creek CSS
contributes about 14.2% of the total load.

e Separate stormwater is a minor source of E. coli loading between Interstate 635 and the mouth
relative to upstream and CSS sources.

Key observations for the Missouri River based on the information in the table include:

e Upstream sources, including loads from both the Kansas and Missouri upstream boundaries,
represent about 88.7% of the total E. coli loading.

e Relative loading contributions of the UG CSS discharges (6.8%) are about double the (KCMO)
Turkey Creek CSS discharges (3.1%).

e Separate stormwater and WWTP discharges are minor contributors to the overall E. coli loading.
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Table 2-28:  E. coli Loading Summary for Existing Conditions Recreation Season
UG CSS KCMO CSS Separate
Receiving Water Body Upstream Sources!? Sources? Stormwater WWTP3
Kansas River 61.7% 21.1% 14.2% 0.5% -
Missouri River* 88.7% 6.8% 3.1% 1.4% 0.02%

Notes:

1. Includes only CSS discharges for UG sources.

2. Represents KCMO Turkey Creek CSS discharges, based on design storm hydrographs.

3. Includes the Kaw Point WWTP (with disinfection operational) and KCMO Westside WWTP discharges.
4. Includes inflows to both the Kansas River and the Missouri River.

2.5.6 Evaluation of Kansas River and Missouri River Compliance with Water

Quality Standards
The model-simulated E. coli concentrations for the baseline existing conditions were compared against the

Primary Contact Recreation — Class B standard of 262 CFUs/100 mL on a calendar month basis in the
Kansas and Missouri Rivers. Figure 2-26 indicates that the monthly geomeans on a reach-average basis
exceed 262 CFUs/100 mL for multiple months during the recreation season in each river. For the Kansas
River, the reach-average is calculated from the Interstate 635 bridge to the confluence with the Missouri
River. For the Missouri River, the reach-average is from the Interstate 635 bridge to the state line.

Figure 2-26: Simulated Existing Conditions E. coli Monthly Geomean - Kansas River and Missouri River
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Figure 2-27 presents the maximum monthly geomean in each model transect in the Kansas River from the
Interstate 635 bridge to the confluence with the Missouri River. This figure shows that the upstream
boundary condition drives the maximum monthly geomean. The maximum monthly geomean in the Kansas
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River is 1,200 CFUs/100 mL and occurs in June. This is only 46 CFUs/100 mL higher than the upstream
boundary geomean in June of 1,154 CFUs/100 mL. Minor increases are noted where CSOs or significant
separate stormwater sources enter. As shown, loads from the UG system do not significantly influence
WQS attainment in the Kansas River.

Figure 2-27:  Simulated Existing Conditions E. coli Maximum Monthly Geomean by Model Transect in the
Kansas River
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Figure 2-28 presents the maximum monthly geomean for each model transect in the Missouri River from
the Interstate 635 bridge downstream to the state line. The maximum monthly geomean in the Missouri
River is 1,076 CFUs/100 mL and occurs in June as well. This is 357 CFUs/100 mL higher than the
upstream boundary geomean in June of 719 CFUs/100 mL. The higher concentrations entering at the
confluence with the Kansas River drive this observed increase. The UG CSOs entering the Missouri River,
either directly or through Esplanade Creek or Jersey Creek, do not significantly increase the maximum
monthly geomean values. As shown, loads from the UG system do not significantly influence WQS
attainment in the Missouri River.

2-83



Integrated Overflow Control Plan System Characterization

Figure 2-28: Simulated Existing Conditions E. coli Maximum Monthly Geomean by Model
Transect in the Missouri River
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Overall, comparison of the results across the existing conditions simulation supports the finding that the

E. coli loading associated with the upstream inflows to the Kansas and Missouri Rivers prevent the
attainment of the designated use. Additionally, CSO sources do not significantly increase monthly geomean
values above the existing baseline upstream conditions. Therefore, pollutant sources other than CSOs
prevent the consistent attainment of water quality standards in the Kansas River and Missouri River under
existing conditions.

2.5.7 Evaluation of Jersey Creek and Mattoon Creek Compliance with Water
Quality Standards

Evaluations of the Design Year recreation season for Jersey Creek and Mattoon Creek were also
conducted. The Secondary Contract Recreation - Class a criterion applies to Jersey Creek, which is
2,358 CFUs/100 mL as a geomean, and the Primary Contact Recreation - Class B criterion applies to
Mattoon Creek, which is 262 CFUs/100 mL. Simulated separate stormwater runoff and CSO discharges
were compiled on a daily basis in each creek. Travel time within each creek is less than a day. Therefore,
the combined discharges on a given day were considered representative of the conditions in the stream on
that day. The Jersey Creek analysis did not include CSS discharges from CSOs 54 and 86 because they
entered the creek at the downstream end where the system is in enclosed culverts until it discharges into
the Missouri River.

On days with no discharge to the streams, a “background” concentration based on an evaluation of
available data was assumed. The USGS collects one sample per year from three Jersey Creek locations,
totaling eight samples between 2007 and 2015 that do not appear to be impacted significantly by wet
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weather events. The UG sampling effort in 2013 collected routine samples from three locations in Jersey
Creek and one location at the mouth of Mattoon Creek, for a total of twenty-one samples in Jersey Creek
and four samples in Mattoon Creek that do not appear to be impacted by wet weather events. The median
value of these dry weather samples is 631 CFUs/100 mL in Jersey Creek and 89 CFUs/100 mL in Mattoon
Creek. These values are below the applicable criterion in each stream. Also, during dry weather conditions,
the flow and water depth in these streams is very low and exposure is likely very limited.

Figure 2-29 presents the simulated monthly geomeans for the two creeks. The Secondary Contact criterion
is met in Jersey Creek in all seven recreation months. Since the monthly geomean is below the applicable
criterion, continued implementation of the NMC Plan is adequate to meet the demonstration approach in
Jersey Creek.

The primary contact criterion is exceeded in Mattoon Creek in four of the seven recreation months. These
exceedances are largely driven by the separate stormwater inputs that have an assigned concentration of
8,051 CFUs/100 mL. The existing Design Year CSO discharges into Mattoon Creek are very small volume,
occur only twice during the recreation season, and have very little impact on the calculation of the monthly
geomean. Water quality standards and uses cannot be consistently met in Mattoon Creek due to pollution
sources other than UG CSOs. However, as noted above, Mattoon Creek is incorrectly classified as a
Primary Contact Recreation water body. The characteristics of Mattoon Creek indicate the correct
classification is Secondary Contact Recreation. As shown on Figure 2-29, Mattoon Creek meets the
Secondary Contact criterion.

Figure 2-29:  Simulated Existing Conditions E. Coli Monthly Geomean —Jersey Creek and Mattoon Creek
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2.6 Public Health

The UG assessed the potential health impacts associated with CSO discharges via a literature review and
local health department statistics. The result is that there is no direct documented correlation between CSO
control and public health impacts.
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The EPA Office of Inspector General recently reported that there are no data showing a direct link between
improved water quality from CSO reduction and public health (September 16, 2015). The 2004 Report to
Congress on Impacts and Control of CSOs and SSOs provides similar conclusions regarding the impact of
CSOs on water quality and public health:

e Section 6.2.1 “Recreational Water, Reported Human Health Impacts,” states that the source of the
pathogens causing waterborne disease outbreaks was not identified in the Center for Disease
Control's reports. However, the outbreaks identified were caused by pathogens found in CSOs and
SSOs.

e Section 6.2.1 “Recreational Water, Estimated Ilinesses at Recognized Beaches,” states that the
EPA found an absence of direct cause-and-effect data relating to the occurrence of CSO and SSO
discharges to human health impacts.

e Section 6.2.3 “Fish and Shellfish, Reported Human Health Impacts,” states that direct links to CSO
and SSO events as a cause of contamination were not made.

Research was also conducted at the local level by analyzing data obtained from the Wyandotte County
Health Department (Waterborne llinesses in Wyandotte County by Year, 2001-2015). Reported waterborne
ilinesses included:

Amebiasis (Entamoeba histolytica).
Cryptosporidiosis.

Giardiasis.

Legionellosis.

Salmonellosis.

Hepatitis A.

Typhoid Fever.

Shigellosis.

The number of reported waterborne illnesses varied during this time period between 36 in 2013 and 216 in
2005. Similar to findings from the literature review, the actual mode of transmission and location of
exposure are not known preventing any conclusions regarding correlation of human health impacts to CSO
occurrences.

By reducing CSO discharges, the UG will help to improve receiving water quality. However, it is unlikely
that CSO controls will translate to measurable public health benefits.

2.7 Sensitive Area ldentification
As detailed in the SSE Work Plan, the following sensitive area categories listed in the CSO Control Policy
were evaluated:

Outstanding National Resource Waters.

National Marine Sanctuaries.

Waters with threatened or endangered species and their habitat.
Waters with primary contact recreation.

Public drinking water intakes or their designated protection areas.
Shellfish beds.
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It was determined that no receiving waters should be identified as a sensitive area.

2.8 Priority Area Identification

In addition to evaluating sensitive areas, the UG utilized a procedure to identify areas that show high
probability for human contact with CSO-impacted waters and possible adverse effects on significant aquatic
habitats. This procedure used five criteria evaluated in the field for each CSO discharge point. The
evaluation process for each criterion and the resulting priority rankings are described below.

The five criteria used to evaluate each CSO location were: 1) shoreline accessibility to the CSO discharge
point, 2) stream safety for full or partial body contact recreation, 3) land use adjacent to the CSO discharge
point, 4) stream use around the CSO discharge point, and 5) shoreline habitat for aquatic species near the
CSO discharge point. Each CSO received a score for each criterion, based on the definitions below.

2.8.1 Shoreline Accessibility to CSO Discharge Point

This criterion looked at the ease with which a person could approach a CSO outfall from the shoreline and
be exposed to the CSO discharge. The evaluation was independent of the type of land use around the
CSO. An easily accessible outfall may be along a cleared shoreline, with little to no slope down to the
outfall and low stream velocities. Examples of less inaccessible outfalls would be those along steep, highly
vegetated banks, outfalls to underground pipes or culverts, or outfalls along concrete lined channels with
vertical banks. Less accessible CSOs score lower under this criterion. Definitions used to create scores for
shoreline accessibility were:

e 5= Easily accessible (open space, gentle slope, walkway, low stream velocity).

e 3= Approachable, but not fully accessible to discharge.

e 1=Inaccessible (high bank, overgrown vegetation, discharge to underground culvert or concrete
lined channel with vertical banks).

2.8.2 Stream Safety for Full or Partial Body Contact Recreation

This criterion focuses on the physical characteristics of the water body within the vicinity of the CSO outfall.
The intent is to assess how safe it is to be in the water around the CSO discharge point. This criterion
assumes that the safer the stream segment, the more likely someone could be exposed to CSO-impacted
water. For example, a safe area may have a solid river bottom, slow moving water, and could be deep or
shallow. A shallow area would support wading while a deep area could support swimming. An unsafe
stretch of stream would involve stream flow at a high velocity making it hazardous for swimming or wading.
A safe designation under this criterion results in a higher score for a CSO. Definitions used to score CSOs
for stream physical safety were:

e 5= Safe (depth, velocity, bottom substrate support use).
e 3 =Somewhat Safe (may have inadequate bottom substrate).
e 1 =Unsafe (depth, velocity, substrate do not support use).
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2.8.3 Land Use Adjacent to the CSO Discharge Point

The UG evaluated the land use surrounding each CSO outfall and classified it as public use, residential, or
industrial/commercial. Public land uses such as parks, boat landings, and schools promote the use of the
water body more than commercial use. Thus, it is more likely that contact with the CSO-impacted water
would occur near a park than adjacent to a factory. CSOs located near land designated for public use
receive a high score for this criterion. Definitions used to create scores for adjacent land use were:

e 5=Public Use (park, boat landing, school).
e 3 =Residential, wooded/riparian.
e 1=Industrial/Commercial, Roadway.

2.8.4 Stream Use Around the CSO Discharge Point

This criterion focuses on the common, frequent uses occurring in the stream around the CSO outfall. Uses
were classified as full body contact recreation such as swimming, partial body contact recreation such as
in-stream fishing, and no bodily contact uses such as shoreline fishing. Definitions used to create scores for
stream use were:

e 5=Full'body contact recreation (swimming, water skiing).
e 3 =Partial body contact recreation (in-stream fishing).
e 1=No bodily contact uses (boating, shoreline fishing).

2.8.5 Shoreline Habitat for Aquatic Species near CSO Discharge Point

This criterion relates to the protection of aquatic habitats. A natural, pristine habitat such as a wetland
should be protected from CSO-impacted waters. The aquatic communities that live in these habitats are
typically highly vulnerable to water pollutants. Shorelines that have been disturbed by the installation of
seawalls provide poor habitats for aquatic species. Disturbed shoreline habitats received low scores under
this criterion. Definitions used to create scores for aquatic habitat were:

e 5= Natural, pristine habitats (wetland).
e 3 =Undisturbed, natural cover.
e 1=Disturbed (seawall, riprap).

2.8.6  Scoring of Priority Areas

Once all the field surveys were completed, the score for each criterion for each CSO location was entered
into the matrix and a total score was calculated. The numerical sum for each CSO evaluated will fall
between five and 25. For scores less than 15, the stream segment around the outfall was considered to be
a low priority area. For CSOs with scores of 12 to 17, the stream segment was considered medium priority.
For a score greater than 17, the CSO outfall was considered to be within a higher priority area for
assessing control alternatives. The results of the UG’s priority area analysis are shown in Table 2-29.
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Table 2-29:  Priority Area Assessment Matrix
cso Criteria Score
Diversion | Diversion Structure Receiving Shoreline Shoreline

ID Location Basin Water Accessibility | Stream Safety Land Use Stream Use Habitat Total Score

1 28th Street and Jersey Creek | Jersey Creek 2 1 3 1 ! 8
Georgia Avenue
Klamm Park Jersey Creek | Jersey Creek 3 2 5 1 1 12
Klamm Park Jersey Creek | Jersey Creek 3 2 5 1 1 12

4 2319 North 21st Jersey Creek | Jersey Creek 2 1 3 1 1 8

treet

5 2118 Waverly Avenue | Jersey Creek | Jersey Creek 2 1 3 1 1 8

8 29t Street and Jersey Creek | Jersey Creek 2 1 3 1 ! 8
Freeman Avenue

9 25th Street and New Jersey Creek | Jersey Creek 2 1 3 1 1 8
Jersey Avenue

10 1852 Glendale Jersey Creek | Jersey Creek 3 2 3 1 1 10
Avenue

11 1932 Glendale Jersey Creek | Jersey Creek 2 1 3 1 ! 8
Avenue
Parallel Parkway west

14 of 12th Street Jersey Creek | Jersey Creek 3 2 3 1 1 10

15 North Valley Street, Jersey Creek | Jersey Creek 3 2 3 1 1 10
south of Jersey

16 Lth Street and Jersey Creek | Jersey Creek 3 2 5 1 1 12
Lafayette Avenue

17 Across from 2012 Jersey Creek | Jersey Creek 2 1 5 1 1 10
Darby Avenue

18 2003 North 9th Street Jersey Creek | Jersey Creek 2 1 5 1 1 10

(in driveway)

2-89




Integrated Overflow Control Plan

System Characterization

cSO Criteria Score
Diversion [ Diversion Structure Receiving Shoreline Shoreline

ID Location Basin Water Accessibility | Stream Safety Land Use Stream Use Habitat Total Score

19 9th Street and Walker Jersey Creek | Jersey Creek 2 1 5 1 1 10
Avenue

21 Sth Street and Jersey Creek | Jersey Creek 2 2 5 1 1 1
Freeman Avenue

22 Sth Street and Walker Jersey Creek | Jersey Creek 2 2 5 1 1 1
Avenue

23 4th Street and Jersey Creek | Jersey Creek 2 1 3 1 1 8
Freeman Avenue

25 3rd Street and New Jersey Creek | Jersey Creek 2 2 3 1 1 9
Jersey Avenue
Northeast of 18th

26 Street and Troup Jersey Creek | Jersey Creek 4 5 5 2 1 17
Avenue
Esplanade Streetand | Esplanade . -

27 12th Street Creek Missouri River 1 1 2 1 1 6
Parkwood Boulevard Esplanade . -

28 and Esplanade Street Creek Missouri River 1 1 2 1 1 6
10th Street and Esplanade . -

29 Esplanade Street Creek Missouri River 1 1 2 1 1 6

30 |/thStreetand FID | Missouri River 3 3 3 1 2 12
Manorcrest Drive

31 | /thSteetand FID | Missouri River 3 3 3 1 2 12
Manorcrest Drive

3 |OhioAvenue and CID  |Missouri River 2 2 1 1 1 7
James Street

39 Strawberry Hill Pump Splitlog Creek | Kansas River 3 2 1 2 4 12

Station
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cSO Criteria Score
Diversion [ Diversion Structure Receiving Shoreline Shoreline

ID Location Basin Water Accessibility | Stream Safety Land Use Stream Use Habitat Total Score

41 14th Street and Armourdale | Kansas River 4 2 1 2 4 13
Kansas Avenue

42 12th Street and Armourdale | Kansas River 4 2 1 2 4 13
Kansas Avenue

43 Mill Street and Armourdale | Kansas River 4 2 1 2 4 13
Cheyenne Avenue
Northeast of Interstate

44 70 and Central Splitlog Creek | Kansas River 3 2 1 2 4 12
Avenue
South 14th Street, . .

47 North of Ruby Avenue Argentine | Kansas River 4 2 1 2 4 13

48 ﬁtsrong Avenue Flood Argentine | Kansas River 4 2 1 2 4 13
Grandview Boulevard Mattoon Mattoon

51 and Park Drive Creek Creek 5 5 4 2 5 21
Grandview Boulevard Mattoon Mattoon

52 and Riverview Creek Creek 4 5 3 2 5 19

53 4th Street North of Jersey Creek | Jersey Creek 2 2 3 1 1 9
Jersey Creek
North of Fairfax . .

54 Drainage District PS FID Missouri River 2 2 1 1 1 7
10th Street and

55 Walker Avenue Jersey Creek | Jersey Creek 2 1 5 1 1 10

5 |North of Viewcrest FID | Missouri River 3 3 3 1 2 12
Drive

62 18th Street and Troup Jersey Creek | Jersey Creek 2 1 3 1 1 8
Avenue
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cSO Criteria Score
Diversion [ Diversion Structure Receiving Shoreline Shoreline

ID Location Basin Water Accessibility | Stream Safety Land Use Stream Use Habitat Total Score
Interstate 70 at Muncie Bluff .

64 29nd Street Creek Kansas River 1 4 1 1 2 9

65 an Street and Jersey Creek | Jersey Creek 3 2 1 2 4 12
Minnesota Avenue

66 Mill Street and Armourdale | Kansas River 4 2 1 2 4 13
Pawnee Avenue

80 3rd Street and New Jersey Creek | Jersey Creek 2 2 3 1 1 9
Jersey Avenue

81 10t Street and Troup Jersey Creek | Jersey Creek 5 3 5 2 1 16
Avenue

84 3rd Street and Walker | Jersey Creek | Jersey Creek 2 2 3 1 1 9

85 8th Street and Walker | Jersey Creek | Jersey Creek 5 3 5 2 1 16

86 1620 Fairfax Jersey Creek | Jersey Creek 2 2 1 1 1 7

Note: Non-consecutive CSO Diversion ID numbers reflect the fact that the UG has eliminated CSO discharges, where possible, over the years.
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The result of the priority area assessment shows that the majority of the UG CSO outfalls are located in
areas that are relatively inaccessible and are not utilized extensively for recreation activities involving body
contact with the streams. Most of the outfalls along Jersey Creek discharge to underground culverts or to
sloped concrete lined channels or vertical channel walls. Velocities along Jersey Creek are also dangerous
during wet weather due to the concrete lining of the channel. The disturbed nature of the concrete-lined
Jersey Creek channel also does not provide natural habitat for aquatic species.

Several Jersey Creek outfalls fell within the medium priority rating. The medium priority outfalls are located
along sections of the creek that have flatter side slopes and concrete lining that does not extend as high up
the bank. Many of the medium priority outfalls also get higher ratings due to being located near park areas

where the public can access the creek.

Of the six outfalls in the Esplanade Basin, three were considered medium priority. These three are located
along a man-made drainage ditch, which is relatively shallow and accessible. The drainage ditch is along a
railroad and industrial area and also near a residential area.

The primary CSO outfall to the Missouri River, CSO 54, is considered low priority due to difficult
accessibility, adjacent industrial land use, and stream use consisting primarily of non-body contact
recreational uses such as boating and shoreline fishing. Several Kansas River outfalls are medium priority
rating generally due to their easier shoreline accessibility and more natural shoreline habitat versus the
Missouri River.

The highest priority ratings occurred on the two Mattoon Creek outfalls. These outfalls had higher ratings
due to the natural nature of the creek, comparatively high and safe stream accessibility, and natural
shoreline habitat. The Mattoon Creek outfalls; however, overflow infrequently and are of very low annual
volume.

Identification signs are located at all CSO locations (including the Mattoon Creek CSO outfall locations) and
selected boat ramps and river access points close to CSO outfalls. In accordance with the NMC Plan,
verification that these signs are in place and in good condition is performed at least annually. In addition to
providing the CSO number, the signs state: “These waters receive combined sewer overflows during rain
events. Avoid contact. For information contact Water Pollution Control Unified Government 573-5535.”

Considerations have been made in the Recommended Plan to further evaluate the higher priority CSO
outfalls and provide enhanced access control and notifications if needed at outfall locations throughout the
CSS.

2.9 I/l Reduction Demonstration

In 2013, the UG initiated an I/l reduction demonstration project in the Mill Creek and Brenner Heights
Basins to gather information specific to their SSS and apply various rehabilitation techniques for guidance
of future, system-wide I/l reduction. Initial outcomes of this effort resulted in forecasted planning level I/I
reduction rates and costs that were used in the SSO control alternatives development and analysis.

Post-construction flow monitoring was initiated after rehabilitation construction and was completed in June

2015 at the same locations as the pre-construction monitoring. Control basins where no rehabilitation was

performed were also monitored to partially account for changes in antecedent moisture conditions between
the two monitoring periods.
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Flow monitoring results were used to make comparisons between pre- and post-construction I/l rates and
volumes. Measured I/l removal rates were lower than anticipated and in some cases inconclusive. These
final results were used to modify the forecasted achievable rates and estimated costs of I/l reduction that
were used in the development of this IOCP.

Regardless of the amount of I/l removed as a result of the demonstration project, a significant amount of
SSS infrastructure renewal occurred in these basins. Infrastructure renewal is an integrated priority of the
UG and this effort reinforces their commitment to upgrade and repair their sewer infrastructure and lessen
discharges from their sewer system.

2.10 Early Action Projects and Programs

Prior to the PCD, the KDHE issued a NPDES Permit to the UG in 1996 that required compliance with the
CSO Control Policy and directed the submittal of a NMC Plan. The NMC Plan is a statement of adopted
policies and procedures to provide demonstrable evidence that the UG is taking actions to comply with the
nine minimum control requirements. The plan was submitted and approved by the KDHE in 1998 and has
been subsequently updated.

To address overflows in the CSS, the UG was also required to prepare a draft CSO long-term control plan.
The CSO LTCP identified between $62 million and $85 million worth of projects, including Kaw Point
WWTP improvements, pump station capacity improvements, sewer separation in the Jersey Creek Basin,
and transport and storage facilities. Several of the recommended projects have been constructed, including
those projects listed in Table 2-30. Numerous infrastructure renewal and I/l reduction projects were also
completed over this time period.

Table 2-30:  Completed CSO Control Projects (2003 - 2014)

Affected CSO
Project Description Basin Diversion Structures
. - Bar screen replacement in the headworks
Nine Minimum Controls e . .
. facility; installation of motor-actuated, Central Industrial
Implementation at the Kaw . L None
. computer-controlled outfall sluice gate. District

Point WWTP L

(Screens were replaced again in 2014.)
Northwest Jersey Creek Sewer separation within an area roughly
Sewer Separation, Phase |  |bound by Troup Avenue on the North, 17th Upper Jersey 8 12
- Contract I, CSO 12 Street on the East, Wood Avenue on the Creek, South k
Elimination South, and 18th Street on the West.
Northwest Jersey Creek Sewer separation near Washington Avenue
Sewer Separation, Phase | |and 32nd Street (this also eliminated an Upper Jersey 9. 79
—Contract I, CSOs 9 and | SSO) and near Wood Avenue and 26th Creek, South '
79 Street.

A new sanitary sewer was installed to replace
Parallel Parkway, 9th Street | an existing zigzag sewer, which facilitated the |  Middle Jersey 13 18
to 17th Street plugging of an overflow line to the storm Creek, North '

sewer system.
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Affected CSO
Project Description Basin Diversion Structures
Northwest Jersey Creek Sewer separation within an area roughly
Sewer Separation, Phase Il | bound by Longwood Avenue on the North, Upper Jersey 63
— Contract I, CSO 63 18th Street on the East, Haskell Avenue on Creek, North
Elimination the South, and 215t Street on the West.
Sewer separation along Scott Avenue from
Independent CSOs Sewer 7th Street to St. Paul Street, then along St.
: Paul Street to Shawnee Avenue, then along
Separation, Phase 1 - Armourdale 50, 61
Shawnee Avenue to 5th Street and along
Contract 1, CSOs 50 and 61 ;
Shawnee Avenue extending one-half block
East of Armourdale Parkway.
Station was updated with new equipment,
Fairfax Industrial District including bar screens, isolation gates, pump Fairfax Industrial
(FID) Pump Station check valves, motor control center, and Distr 54
. S istrict
Improvements variable frequency drives, intended to reduce
overflow volume at CSO 54.
District (AID) Pump Station g pump . Armourdale 44
| reduce overflow volume at CSO 44 by
mprovements - o . :
retaining existing design capacity.
Northwest Jersey Creek Sewer separation within an area roughly
Sewer Separation, Phase Il | bounded by K-5 Highway on the North, 22nd Upper Jersey 6. 67
- Contract Il, CSO 67 Street on the East, Roswell Avenue on the Creek, North ’
Elimination South and 27th Street on the West.
This project involved the elimination of a CSO
. |in conjunction with the commercial
ES;?eigg&né?gigtenggél(Iest development project that went in along the Muncie Bluff 57
' East side of 18th Street just North of
Interstate Highway 70.
Middle Jersey Creek Sewer Green infrastructure demonst.ratlon project; Middle Jersey
Separation removed storm flow from sanitary sewers Creek North 26
one-half block East and West of 16th Street. ’
A new storm sewer was installed along
Parallel Parkway, 5th Street | Hallock Street as a receiving line for future Middle Jersey 99
to 9th Street storm drain lines that are to be installed to Creek, North
eliminate CSO 22.
The sanitary sewer emergency overflow line
Lth Street and Troup that served the Mt. Carmel Place apartment Middle Jersey
Avenue Emergency 82

Overflow Elimination

complex was intercepted and the flow was
routed to CSO 81.

Creek, North

Central Industrial District
(CID) CSO Elimination,
Phase Il

Elimination of five CSO outfalls associated
with the Central Avenue Interceptor Sewer.
CSOs 36, 37, and 38 were eliminated by
improvements made by Butler Building
(2005).

Central Industrial
District

35, 36, 37, 38, 68,
69, 83, 88
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More recently, the UG has invested tens of millions of dollars to upgrade and repair their sewer
infrastructure, reduce I/, lessen discharges from the sewer systems, improve capacity at the Kaw Point
WWTP, and reduce effluent bacteria loading from the Kaw Point WWTP by addition of an ultraviolet
disinfection facility. In addition, subsequent to the PCD, the following CSOs were plugged or reclassified as
storm sewer structures: 20, 33, 34, 36, 37, 38, 46, 68, 69, 82, 83, 87, and 88.

The UG WPCD has also been working to operate more efficiently and effectively, as evidenced by the
development and implementation of a FOG Control Program and CMOM Program, for example. Recent
accomplishments related to CSO and SSO reduction and infrastructure renewal are presented in the
following periodic reports submitted to the EPA as required by the PCD:

2013 Annual Report (January 1 through December 31, 2013).
2014 Semi-Annual Report (January 1 through June 30, 2014).
2014 Annual Report (July 1 through December 31, 2014).
2015 Semi-Annual Report (January 1 through June 30, 2015).
2015 Annual Report (July 1 through December 31, 2015).
2016 Semi-Annual Report (January 1 through June 30, 2016).
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3.0 INFRASTRUCTURE CONDITION ASSESSMENT

3.1 Introduction

Renewal of existing infrastructure is a key priority of internal and external stakeholders. Much of the sewer
system infrastructure has been in service beyond its intended life and has been in operation well beyond
industry standards for physical effective life. Renewal and upgrade of existing infrastructure to increase
system reliability is a key component of the short- and long-term strategy to reduce overflows caused by
system deficiencies and failures. System renewal will also reduce reactive maintenance and increase
preventive maintenance necessary to improve performance.

To determine the magnitude of repair, renewal, and upgrade needs, the condition of the following
wastewater infrastructure was evaluated:

e Gravity sewer system.
e WWTPs.
e Pump stations.

Whenever possible, cost estimates were based on the actual condition of assets, rather than industry
standards for physical effective life that are typically based solely on the age and/or material of the asset.
This condition-based approach resulted in a higher confidence level in the necessary renewal investments.
If this analysis were only based on high-level industry standards for physical effective life, the estimated
renewal costs would be much higher than those identified by this condition-based approach.

3.2 Gravity Sewer System Renewal Needs

The UG owns and operates approximately 800 miles of gravity sanitary sewer and force main pipes (both
separate and combined), 300 miles of storm sewer pipe, and 19,000 manholes. The majority of the gravity
sewer assets within the service area will be at or beyond the estimated physical effective life during a 20-
year planning period. The replacement cost for these gravity sewer assets is estimated to be well over half
a billion dollars. As this gravity sewer infrastructure continues to age, substantial investment in renewal will
be required in order to keep these assets in service and reduce the risk of sanitary overflows or backups
caused by gravity sewer asset failure.

3.21 Pipes

Historically, most pipe renewal efforts by the UG have been reactive in nature, i.e., repairs are made in
response to a pipe that is failing or has failed. A more proactive renewal strategy is desired that focuses on
identifying pipes that require renewal before they fail, and addressing them prior to failure through planned
renewal efforts. Recent improvements to the IMS have facilitated better usage of data to inform collection
system management decisions. For example, this has enabled the development of a data driven approach
that utilizes closed circuit television (CCTV) inspection results to plan and prioritize system renewal efforts
and project long-term renewal needs with a higher level of confidence.
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To form the basis of renewal cost estimates, an inventory of estimated ages for gravity sewer pipes was
developed. For parts of the system, construction/installation dates were available in the existing GIS.
However, much of the age data on pipes were not available. In these cases, installation dates were
estimated using the following data sources:

e As-puilt records - used when available.

e Pump station construction dates — used to help estimate the age of upstream infrastructure.

e Plat data — used to estimate when specific developments and sewer infrastructure serving the
developments were constructed.

Using this data, pipes were inventoried based on the estimated decade of installation as shown on Figure
3-1 and in Table 3-1.

Table 3-1:  Gravity Sewer Pipe Installation Date Inventory

Estimated Installation Date Pipe Length (miles)
1960s or Earlier 622
1970s 75
1980s 49
1990s 13
Post 2000s 42
Total 801

3-2
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Integrated Overflow Control Plan Infrastructure Condition Assessment

As shown in Table 3-1, over 75% of the collection system was estimated to have been installed over
50 years ago. Of this 75%, much is believed to have been installed over 70 years ago, primarily in the CSS.

A condition-based approach was used to project the magnitude of system renewal needs using actual
condition of sewer pipes based on existing CCTV records. At the time this analysis was conducted

(Fall 2015), approximately 25% of the collection system has been televised within the past five years. A
summary of the inspections completed by pipe material is shown in Table 3-2.

Table 3-2:  CCTV Inspection Summary by Pipe Material

Percent of Pipe | Percent of Pipe

Length Length Segments

Pipe Material Inspected (ft) Inspected Inspected
Vitrified Clay Pipe (VCP) 727,826 30% 29%
Polyvinyl Chloride (PVC) 119,645 18% 21%
Unknown 109,591 18% 17%
Brick 17,234 20% 18%
Ductile Iron Pipe (DIP) 16,988 11% 17%
Reinforced Concrete Pipe (RCP) 14,451 10% 10%
,(Apt\:éyg())rg}glseiicButadlene Styrene 8150 34% 36%
Reinforced Plastic (Truss) 7,898 49% 46%
Other 2,276 32% 32%
Polyethylene (PE) 2,083 100% 100%
Cast Iron Pipe (CIP) 1,947 4% 12%
Concrete (Non-Reinforced) 884 51% 46%
Corrugated Metal Pipe (CMP) 769 5% 5%
Segmented Block 199 100% 100%
High Density Polyethylene (HDPE) 21 0% 3%
Total 1,029,962 25% 24%

The inspection findings were coded per National Association of Sewer Service Companies (NASSCO)
Pipeline Assessment Certification Program (PACP) standards and stored within the UG’s Computerized
Maintenance Management System (CMMS). This data was used as the basis for projecting the condition of
pipes that have not been inspected since 2010. CCTV inspections completed prior to 2010 were not
included in this analysis. This available data provided a strong basis for projecting the relative condition of
the uninspected portions of the collection system.
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A prioritization model was then used to characterize the condition of the inspected pipes and plan current
and future system renewal needs. The prioritization model is used to calculate a Structural Risk Score
(SRS) based on the actual condition assessment results (PACP coded observations) and consequence of
failure factors. The scores range from 0 to 100, with higher scores representing greater structural risk, and
are comprised of the individual probability and consequence of failure factors, summarized below:

Probability of Failure factors (80% of SRS calculation):

Defect type (e.g., hole, break, fracture) categorized based on severity and type.
Defect size (e.g., clock position, length, percent blockage).

Count of defects.

O&M issues (e.g., roots, grease, debris).

Anticipated deterioration rate (based on pipe material).

Presence of groundwater.

Consequence of Failure factors (20% of SRS calculation):

e Land use in proximity of pipe (e.g., proximity to bodies of water, streets or major roadways, and

railroads).
e Diameter.
e Depth.

The prioritization model was used to evaluate the CCTV inspection data collected between 2010 and
October 2015. SRSs calculated by the prioritization model are presented on Figure 3-2 and summarized in
Table 3-3.
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Integrated Overflow Control Plan

Table 3-3:  Gravity Sewer Pipe Structural Risk Score Distribution

Infrastructure Condition Assessment

SRS Range Percentage of Inspected Pipe Length?
Below 40 73%
4010 44 5%
4510 49 3%
50 to 59 2%
60 or Greater 17%
Note:
1. Pipe length refers to the length of pipe that has been inspected between
2010 and October 2015.

For the purposes of projecting renewal needs, it was assumed that pipes with a SRS of 45 or greater would
require rehabilitation or repair. This SRS threshold was determined based on experience working with other
utilities in the region, a comparison to scores on recent collection system renewal projects, and the I/l
Removal Demonstration project results. Based on this threshold, over 20% of the system requires
rehabilitation or repair.

The SRS results were then categorized by pipe age and material. The percentage of inspected pipes of
each pipe material with a SRS of 45 or greater is tabulated in Table 3-4.

Table 3-4:  Pipe Amount Projected to Require Renewal

Percentage of Pipe
Pipe Material Length with SRS 2 45
VCP
Pre-1960s 31.2%
1960s and 1970s 21.6%
1980s and Later 1.5%
Plastic 4.4%
DIP 2.2%
Cast Iron 20.0%
Concrete
Pre-1980s 9.1%
1980s and Later 4.4%
Brick 5.9%
CMP 30.0%
Unknown
Pre-1960s! 25.4%
1960s and 1970s? 21.3%
Note:

1. Unknown pipe material believed to be primarily VCP.
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The percentage of inspected pipes anticipated to require renewal in Table 3-4 was then extrapolated to the
uninspected portions of the system to establish the total length of pipe projected to require renewal. The
following assumptions were made regarding rehabilitation and repair methods:

e 90% of pipes requiring renewal were projected to be rehabilitated using cured-in-place pipe (CIPP)
lining.

e 5% of pipes were projected to require point repairs (including both open cut excavation and
trenchless repairs).

e 5% of pipes were projected to require replacement.

Unit costs for pipe rehabilitation and repair were developed based on recent UG renewal projects (projects
bid in 2014 and 2015) and costs from other utilities in the Kansas City metropolitan area. Table 3-5
presents the unit costs used in this analysis for planned pipe renewal.

Table 3-5:  Pipe Renewal Construction Unit Costs

Pipe Replacement (Open Pipe Rehabilitation
Cut Excavation) Cost (Trenchless) Cost
Pipe Diameter (in) ($ per ft) ($ per ft)

6 $120 $25

8 $127 $25
10 $135 $29
12 $145 $35
15 $150 $45
18 $162 $55
21 $181 $65
24 $185 $90
27 $190 $100
30 $200 $125
33 $220 $140
36 $240 $160
42 $270 $200
48 $310 $280
54 $360 $380
60 $430 $480
72 $540 $650
84 $560 $650
90 $600 $700
108 $710 $860
132 $870 $1,080

Point Repairs = $10,000 per repair
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The projected pipe renewal needs over the planning period are presented in Table 3-6. These costs include
pipes that have been inspected in the past but have not yet been rehabilitated and the projected renewal
needs for uninspected pipes as described above. Pipes that have already been rehabilitated and those
included on current renewal projects were identified based on records in the CMMS. It was assumed that
CIPP-lined pipes would maintain their structural integrity over the course of the planning period; thus, they
are not included in projected renewal cost estimates.
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Infrastructure Condition Assessment

Table 3-6: Projected Gravity Sewer Pipe Renewal Costs
SSSt CSSt All Pipes
Point Total Total
Rehabilitation | Replacement | Point Repairs | Total Estimated | Rehabilitation | Replacement Repairs Estimated Estimated
Pipe Material Cost Cost Cost Cost (2015 $) Cost Cost Cost Cost (2015 $) | Cost (2015 $)

VCP $15,800,000 | $3,900,000 | $1,300,000 | $21,000,000 $3,500,000 $500,000 | $200,000 $4,200,000 |$25,200,000
Plastic $900,000 $200,000 $70,000 $1,170,000 $30,000 $200,000 $70,000 $300,000 | $1,540,000
DIP $300,000 $30,000 $8,000 $338,000 $50,000 $4,000 $1,000 $55,000 $360,000
Cast Iron $600,000 $80,000 $20,000 $700,000 $200,000 $20,000 $3,000 $223,000 $950,000
Concrete $400,000 $50,000 $10,000 $460,000 $2,200,000 $100,000 $20,000 $2,320,000 | $2,880,000
Brick $30,000 $3,000 $1,000 $34,000 $1,600,000 $90,000 $10,000 $1,700,000 | $1,680,000
Unknown Material $1,800,000 $400,000 $200,000 $2,400,000 $1,700,000 $100,000 $20,000 $1,820,000 | $4,200,000
Corrugated Metal Pipe $0 $0 $0 $0 $1,000,000 $70,000 $10,000 $1,080,000 | $1,100,000
Subtotal $19,830,000 | $4,663,000 | $1,609,000 | $26,100,000 | $10,280,000 | $1,084,000 | $334,000 | $11,700,000 |$37,800,000
Engineering, Legal, and
Administration Costs (ELA) - - - $6,500,000 - - — | $2,900,000 | $9,400,000
(25%)
Subtotal, with ELA Costs $31,600,000 $14,600,000 |$46,200,000
Contingency Factor for Future
System Degradation (10%) $3,200,000 $1,500,000 | $4,700,000
Total $34,800,000 $16,100,000 |$50,900,000
Deduction for Pipes Previously
Rehabilitated or Included in $15,000,000
Current Renewal Projects
Total Projected Pipe
Renewal Cost Over 25-Year $35,900,000

Planning Period

Notes

1. Categorized by service provided by the individual asset rather than service area.

3-10




Integrated Overflow Control Plan Infrastructure Condition Assessment

3.2.2  Service Lateral Connections

Since 2014, the UG'’s collection system renewal strategy has included more aggressive repair of defective
service lateral connections. These lateral connection repairs are considered a cost effective method of I/l
reduction and prevention of blockages or collapses. The majority of these have been trenchless lateral
repairs; however, some require excavation for repair.

Recent renewal projects (projects bid in 2014 and 2015) including over 1,000 lateral connection repairs
were reviewed to establish an estimated unit cost of $2,500 per lateral connection repair. The projected
quantity of future lateral connection repairs was estimated based on the ratio of completed lateral
connection repairs to foot of pipe rehabilitated (approximately one repair per 125 feet of pipe rehabilitated).
This rate of lateral connection repair was applied to the projected length of pipe (18-inch diameter or
smaller) to be renewed during the planning period. The rate was not applied to larger diameter pipes since
service lateral connections are not typically made to pipes with diameters above 18-inches. Estimated costs
for the projected 4,095 lateral connection repairs over the planning period are presented in Table 3-7.

Table 3-7: Projected Service Lateral Connection Renewal Costs

Estimated Cost
Cost Item (2015 $)
Lateral Connection Repairs $10,200,000
ELA Costs (25%) $2,600,000
Subtotal, with ELA Costs $12,800,000
Contingency Factor for Future System Degradation (10%) $1,300,000

3.2.3 Manholes

The PCD requires the UG to repair, rehabilitate, or replace at least 250 manholes per year, on a three-year
rolling average. This rate of 250 manhole repairs per year was used to project manhole repair quantities
over the 25-year planning period, resulting in the renewal of approximately 1/3 of the existing manholes
within the UG’s collection system over the next 25 years. Recent renewal projects were reviewed to
establish an estimated unit cost of $1,500 per manhole repair. Estimated costs for the projected

6,250 manhole repairs over the planning period are presented in Table 3-8.

Table 3-8: Projected Manhole Renewal Costs

Estimated Cost

Cost Item (2015 $)
Manhole Repairs $9,400,000
ELA Costs (25%) $2,400,000

Total Projected Manhole Renewal Costs over

25-Year Planning Period $11,800,000
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3.24  Projected Renewal Costs

The total projected collection system renewal costs are presented in Table 3-9. This proactive system
renewal, at an annual average cost of approximately $3 million, is anticipated to enable the UG to reduce
the risk of sanitary overflows or backups caused by gravity sewer asset failure, extend the life of aging
infrastructure and increase system reliability, and reduce 1/l within the collection system.

Table 3-9:  Projected Gravity Sewer System Renewal Costs

System Asset
Pipe Service Lateral Manhole Annual Average
Renewal | Connection Renewal Renewal Total Over 25-Year Period
Gravity Sewer Need | ($ Millions) ($ Millions) ($ Millions) | ($ Millions) ($ Millions)
Proactive Renewal $35.9 $14.1 $11.8 $61.8 $2.5
Emergency Repairs - - - $7.5 $0.3
Totals $35.9 $14.1 $11.8 $69.3 $2.8

3.3 Wastewater Treatment Plant Renewal Needs

The UG owns and operates five WWTPs. As these facilities continue to age, substantial investment in
renewal will be required in order to keep these assets in service and reduce the risk of overflows and
effluent limitation exceedances. Using information gathered from site visits and communicated by WWTP
staff, Kaw Point WWTP and Plant 20 equipment was assessed and assigned a rating based upon its
overall condition, reliability, and capacity. This assessment was used to develop a schedule for
implementation of the recommended improvements and an opinion of probable costs associated with the
phased improvements. A rating scale of 1 through 5 was utilized for each of these categories. Table 3-10
through Table 3-12 provide definitions for each of these ratings. These condition assessment findings will
require further evaluation prior to additional prioritization and preliminary design efforts.

Table 3-10:  WWTP Condition Rating Definitions

Percentage of
Condition Remaining Useful
Rating Description Life Maintenance Benchmark

1 New or Excellent Condition 100% Normal Preventive Maintenance

9 Minor Defects Only 750 Normal Preven.tlve Malntenance, Minor
Corrective Maintenance

3 Moderate Deterioration 50% Normal Preven.tlve Malntenance, Major
Corrective Maintenance

4 Significant Deterioration 25% Rehabilitation, if possible

Virtually Unserviceable 1% Replacement
U Unknown -
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Table 3-11:  WWTP Reliability Rating Definitions

Reliability
Rating Description Failure Timing
1 Failure Not Anticipated No known failures
2 Random Breakdown Every 10 years
3 Occasional Breakdown Every 5 years
4 Periodic Breakdown Every 2 years
5 Continuous Breakdown At least oncelyear

Table 3-12:  WWTP Capacity Rating Definitions

Capacity Rating! Description
1 Exceeds required capacity
2 Meets required capacity
3 Minor capacity and/or performance issues
4 Significant capacity deficiencies
5 Out of service

Notes:
1. Capacity evaluated relative to existing peak flow capacity of 48 mgd and
14 mgd for the Kaw Point WWTP and Plant 20, respectively.

3.31 Kaw Point WWTP

In December 2015, a condition assessment of the Kaw Point WWTP was conducted to identify necessary
improvements based on equipment condition, reliability, and capacity. Results of the Kaw Point WWTP
condition assessment are provided in Appendix B. The identified short-term renewal needs for the WWTP
are listed in Table 3-13 along with associated estimated costs in Table 3-14.
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Table 3-13:

Infrastructure Condition Assessment

Kaw Point WWTP Identified Renewal Needs

Process, Structure, or Equipment

Within 5 Years

Within 10 Years

General Plant

Sitework

o Investigate potable water system
conforms to public health
standards. Create
drawing/schematic of system and
include addition of new backflow
preventers.

o Security System Improvements.
Work to include:
1. New Control Center relocated
to the front of the plant (300 sf
brick/block structure).

2. Control Center to include plant
process monitoring as well as
gate control and monitoring of
security camera (two control
stations and five cameras).

3. Update perimeter fencing and
add gate controls that prevent
unauthorized access.

4. Replace in-plant phone system
with paging speakers.

5. Rekey doors plant-wide
(30 doors).

o None identified at this time.

Electrical

o Electrical System Upgrade.
Include three areas of focus:
1. Arc Flash Study.

2. Primary Building Electrical
Switchgear Replacement.

3. Digester Complex Electrical
Upgrade. Replace deteriorated
motor control centers (MCCs)
(Unitrol MCCD1 and D1A) that
are beyond useful life and pose
safety hazard.

e None identified at this time.

Mechanical

o Perform plant-wide roof and
heating, ventilation, and cooling
(HVAC) assessment.

o None identified at this time.
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Process, Structure, or Equipment Within 5 Years Within 10 Years

Influent Junction Box ¢ Implement a weekly cleaning of | e None identified at this time.
the Influent Junction Box by the
UG Vactor crew for a period of
one year. Weekly cleaning should
eliminate downstream
greasebergs. During each
cleaning, track the quantity and
characteristics of the material

removed.
Primary Clarification and Pumping
Clarifiers o None identified at this time ¢ Remove ineffective primary
clarifier corner sweeps and fillet
the area to prevent solids from
accumulating in the area.
¢ Reseal the primary clarifiers.
Pumping ¢ Replace primary sludge pump ¢ None identified at this time

with progressing cavity type.

Aeration Basins

o Evaluate dissolved oxygen (DO) | e Modify Oxidation Basin lower

probe location and replace units. explosive limit (LEL) Structure to
o Add 4 intelligent electrical prevent temperature swings that

actuators to Oxidation Basin impact the LEL sensor. Replace
effluent piping valves to prevent four LEL sensors with IR sensing
personnel from having to climb on |  technology that is not affected by
piping to change the valve temperature.
position.

Secondary Clarification and Pumping

Clarifiers « Replace secondary clarifier scum | ® Replace RAS riser suction tubes
skimmer flaps during annual to provide better control over
inspection. secondary sludge removal from

the clarifiers. Replace with new
spiral scraper sludge removal
system.

o Install new weirs and fully inboard
concrete launder; removelreplace
launder covers; adjust for
hydraulic conditions.

3-15



Integrated Overflow Control Plan

Infrastructure Condition Assessment

Process, Structure, or Equipment

Within 5 Years

Within 10 Years

Headworks

Screening and Grit Removal

o Add additional support to
guardrail on discharge side of the
screens.

o Add collapsible curtain to the grit
discharge chute to contain
splatter that creates a slipping
hazard.

o Contact grit system manufacturer
and have them perform an
evaluation of the diffusers and
blowers.

e Construct metal carport where the
grit container storage containers
can be protected from the
weather.

General

o Replace the damaged guardrail
and grating in the Primary
Clarifier Building.

o None identified at this time.

Aerobic Digestion

o Contact elevator company and
have them perform assessment
and recommended maintenance
(replacement) on elevator and
controls.

» Modify the digesters to provide at
grade manway access.

¢ Repair digester liners and replace
recirculation pumps with mixing
system. Include new blending tank
prior to centrifuge feed.

Table 3-14:  Kaw Point WWTP Identified Renewal Costs
Total Estimated

Process Cost (2015 $) Within Five Years | Within 10 Years
General Plant $1,300,000 $1,300,000
E[jm;{xgc'a”f'ca“o” and $1,000,000 $200,000 $800,000
Aeration Basins $70,000 $50,000 $20,000
§5;:no£ggry Clarification and $2,700,000 $1,000 $2,700,000
Headworks $70,000 $20,000 $50,000
Aerobic Digestion $2,900,000 $1,000 $2,900,000
Total $8,000,000 $1,600,000 $6,500,000
ELA Costs (25%) $2,000,000 $400,000 $1,600,000
Subtotal after EAI $10,000,000 $2,000,000 $8,100,000
Contingency (25%) $2,500,000 $500,000 $2,000,000
Total $12,600,000 $2,500,000 $10,100,000
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3.3.2 Plant 20

In December 2015, a condition assessment of Plant 20 was conducted to identify necessary improvements
based on equipment condition, reliability, and capacity needs. Results of the Plant 20 condition assessment
are provided in Appendix C. The identified renewal needs for the WWTP are listed in Table 3-15 along with
associated estimated costs in Table 3-16.

Table 3-15:  Plant 20 Identified Renewal Needs

Process, Structure, or Equipment Within 5 Years Within 10 Years

Influent Screening and Grit Removal

Screening ¢ Replace AquaGuard screen with | e None identified at this time.
new 6 mm perforated plate
screen with washer/compactor.

¢ Rehabilitate existing MEVA step
screen and relocate to eastern
channel.

e New control enclosures for both
screens.

¢ Rehabilitate two western
screening channels.

o New screenings conveyor.
o New isolation gates.

o New makeup air units (MAUSs) for
screening room and pump room.

Grit Removal e New grit slurry pumps and o None identified at this time.
associated control enclosures.

o New grit vortex system.
o New grit classifiers.

o New enclosure for grit classifiers
and dumpster.

o New MAU for new grit enclosure.

Primary Clarification and Pumping

Clarifiers e Spot repairs on weirs/baffles. o New clarifier mechanisms and

o New scum pump manholes with associated controls.
new submersible pumps.

o Replace scum pump valves in
existing scum pit.

o New primary sludge pumps and
associated controls.

o Sandblast/paint piping for primary
sludge lines. Replace
valves/piping as needed.
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Process, Structure, or Equipment

Within 5 Years

Within 10 Years

Pumping

e New 6-inch primary sludge mag
meter.

o None identified at this time.

Aeration Basins

o New blower intake plenum.

o New air flow meters and air
control valve actuators.

e New human machine interface
(HMI) for Turblex Blower.

o None identified at this time.

Secondary Clarification and Pumping

Clarifiers o New scum pump manholes with | e None identified at this time.
new submersible pumps.
o Replacement of scum pump
valves in existing scum pit.
Pumping o Sandblast/paint piping for RAS, o New RAS pumps and associated

waste activated sludge (WAS),
and digested sludge lines.

Replace valves/piping as needed.

o New MAU for pump room and
associated controls.

o Rebuild WAS pumps.

o New mag meters for RAS and
WAS lines.

controls.

UV Disinfection and Effluent Metering

UV Disinfection

o New UV equipment and controls.

o New adjacent structure for
effluent serpentine weirs.
Remove existing weighted gate.

o New canopy UV structure and
serpentine weir structure.

o New crane.

o None identified at this time.

Effluent Metering

o New effluent mag meter.
¢ Modifications to existing effluent
metering structure.

¢ None identified at this time.
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Process, Structure, or Equipment

Within 5 Years

Within 10 Years

Aerobic Digestion

o New aeration system.

o New digested sludge pumps and
mag meter.

o New National Electrical
Manufacturers Association
(NEMA) 4X control enclosures.

o New lighting and electrical
raceway/ support components.

o New mag meter for digested
sludge.

¢ None identified at this time.

Solids Processing

Primary Sludge Gravity Thickener

o New walkway.

o New air release valve for effluent
pipe.

o Repairs to conduit and push
buttons.

o New drive.

Belt Filter Press

o Rehabilitate existing belt filter
press (BFP), procure key spare
parts.

o New MAU for press room.

o New two meter press and
associated piping/controls.

o Convert existing BFP to
secondary press.

Filtrate Pumps

o Sandblast/paint piping for filtrate
piping. Replace valves/piping as
needed.

¢ None identified at this time.

Electrical Distribution

o Replace MCCs 1 through 5 and
MCC 7.

o Conduct a testing and
conditioning assessment of the

east and west utility transformers.

o None identified at this time.
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Table 3-16:  Plant 20 Identified Renewal Costs

Total Estimated Cost

Process (2015 9) Within Five Years | Within 10 Years
Influent Screening and Grit Removal $1,600,000 $1,600,000 $0
Primary Clarification and Pumping $1,000,000 $500,000 $500,000
Aeration Basins $70,000 $70,000 $0
Secondary Clarification and Pumping $800,000 $500,000 $300,000
UV Disinfection and Effluent Metering $1,700,000 $1,700,000 $0
Aerobic Digestion $300,000 $300,000 $0
Solids Processing $800,000 $200,000 $600,000
Electrical Distribution $600,000 $600,000 $0
ELA (25%) $1,700,000 $1,400,000 $400,000
Contingency (25%) $2,200,000 $1,700,000 $400,000
Total $10,800,000 $8,600,000 $2,200,000

3.3.3 Wolcott WWTP

The existing Wolcott WWTP will be replaced with a new wastewater treatment facility as a key early action
project in the Recommended Plan. Therefore, a full condition assessment of the existing facility was not
performed. However, a new RAS pump will be installed to improve wet weather operation until the new
WWTP is completed.

3.34 WWTP 14

WWTP 14 is a small treatment facility that was recently upgraded in 2005. Facility renewal needs were
reviewed with the UG operations staff and no major facility renewal needs beyond normal O&M activities
were identified. As a result, a full condition assessment was not conducted at the facility. Renewal costs for
the existing facility were estimated based on historical costs at the facility.

3.3.5 WWTP3

WWTP 3 is a very small treatment facility. Facility renewal needs were reviewed with the UG operations
staff and no major facility renewal needs beyond normal O&M activities were identified. As a result, a full
condition assessment was not conducted at the facility. Renewal costs for the existing facility were
estimated based on historical costs at the facility.

3.4 Pump Station Renewal Needs

The UG owns and operates many pump stations due to the breadth and topography of the service area. As
these facilities continue to age, substantial investment in renewal will be required in order to keep these
assets in service and reduce the risk of overflows. As required in the PCD, the UG inspected all SSS pump
stations and developed recommended improvements for each. These pump stations were physically
inspected to evaluate:

e General physical condition.

e Firm pump station capacity.
e Provisions for alternate power.
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The evaluation of all 67 pump stations within the SSS were presented in two pump station reports
submitted June 30, 2013, and June 30, 2014. These evaluations identified the major rehabilitation and
repair needs at each of the pump stations. Pump stations within the CSS system were also evaluated as
part of the CSS field investigations. Information from the pump station evaluations, operator information,
and work orders were used to categorize each of the pump stations into one of three categories defined as
follows:

e Category 1 - Pump stations in this category generally function as designed and constructed, and
reliably convey peak dry weather flows. Their mechanical, structural, and electrical systems are in
good condition. These pump stations may benefit from minor electrical, structural, or mechanical
improvements. Pump stations in this category have the lowest priority for improvements.

e Category 2 - Pump stations in this category can convey peak dry weather flows with some minor
improvements to enhance their reliability. These pump stations may be elevated to a Category 1
status with some electrical, structural, or mechanical improvements.

e Category 3 - Pump stations in this category are not reliably conveying peak dry weather flows due
to electrical, structural, or mechanical deficiencies. Significant improvements are necessary to
elevate the condition of these pump stations to a lower category rating. Pump stations in this
category are considered the highest priority for improvements, meeting the criteria to be repaired or
rehabilitated.

Each pump station was also assigned a level of importance from 1 to 3 where pump stations of critical
importance were given a 1 and those of less importance given a 3. Pump station importance was evaluated
based on the service area, pump station size, and consequence of failure.

Cost estimates were developed for each of the rehabilitation needs of each pump station. The pump station
rehabilitation needs were also compared with those needs within the SSS to provide a two-year level of
service. For example, if a pump station is in need of capacity upgrades to reach a two-year level of service
and the pumps needed to be replaced for rehabilitation then those projects were combined into one project.

To determine a schedule of when pump station rehabilitation and repairs would occur, the pump station
condition ratings and importance categories were utilized. Those pump stations with a rating of 3 (poor
condition) and a category 1 (high importance) were scheduled to be rehabilitated within the first five years.
Those pump stations with a rating of 3 and a category 2 and 3 were scheduled to be rehabilitated within
years six through 10. The details regarding the pump station rehabilitation schedule is shown in Table 3-17.

Table 3-17:  Pump Station Rehabilitation and Repair Schedule
Year of Program
Criteria 0-5 6-10 11-15 16-20 21-25
Condition Rating (1-3) 3 3 2 2 1
Importance Category (1-3) 1 28&3 1 283 1

Estimated costs for pump station renewal for each five-year term is shown in Table 3-18..
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Table 3-18:  Pump Station Renewal Costs and Schedule

Year of Program
0-5 6-10 11-15 16-20 21-25

Total Estimated Cost (2015 $) | $9,400,000 | $5,000,000 | $5,000,000 | $5,000,000 | $5,000,000

3.5 Flood Control

The U.S. Army Corps of Engineers (USACE), Kansas City District, conducted the Kansas City, Missouri
and Kansas, Flood Risk Management Project also known as the Seven Levee Study. This Seven Levees
project was completed in conjunction with four non-federal sponsors including Kansas City, Missouri (prime
sponsor), North Kansas City Levee District, Fairfax Drainage District (WyCo, Kansas), and Kaw Valley
Drainage District (WyCo, Kansas). The purpose was to review the performance of the existing levee
system in the Kansas City metropolitan area and to identify and implement alternatives to improve the
levee performance and reliability.

The existing levee system consists of seven levee units along both banks of the Missouri and Kansas
Rivers in the metropolitan area. An Interim Feasibility Study published in October 2006 contained
recommendations for modifications and upgrades to the Argentine, Fairfax-Jersey Creek, North Kansas
City, and East Bottoms Levee Units. A Final Feasibility Study was completed and published in 2014
containing recommendations for improvements in the Armourdale and Central Industrial District Units within
the UG. The overall estimated improvement cost is approximately $313 million. The estimated local
sponsor share for the project is almost $110 million for the UG. This $110 million local share would likely be
split between Kaw Valley Drainage District, Fairfax Drainage District, and the UG. However, it is unlikely
that the Fairfax Drainage District and Kaw Valley Drainage District could generate the revenue necessary
to meet the non-federal sponsor match of $110 million for the Phase 2 improvements.

The current draft Water Resources Development Act (WRDA) of 2016 was passed by the Senate in
September 2016 and has cleared committee in the House. The act has the Phase 2 improvements listed
under the project name of Armourdale and Central Industrial District Levee Units, Missouri River and
Tributaries at Kansas City at a total cost of $318,517,000 with $207,036,000 federal funding and
$111,481,000 non-federal funding. If the current draft WRDA bill is signed into law as written, this project
will move forward into design and construction. The design phase is estimated at three years with
construction starting sometime between 2020 and 2023. Therefore, the financial impact to the UG to meet
the non-federal sponsor match for this project could start as early as 2020.

In addition, it is estimated that the UG may have as much as 14,400 feet of gravity sewer, 5,100 feet of
force mains, and over 120 utility structures that may need to be relocated as part of the proposed levee
improvements. The relocation of utilities does not qualify for matching funding from the USACE resulting in
an estimated $15 million in additional sewer improvements that are necessary along the levee.

3.6 Stream Crossings

A significant amount of the UG’s SSS is installed such that it crosses under, over, or is in parallel alignment
to streams. This infrastructure is vulnerable to failure due to stream meandering, channel down cutting, and
bank erosion. These conditions can cause pipe, manhole or aerial sewer supports to become exposed. As
a result, the pipe or manhole may shift, causing joints to open and sewage to escape to the stream as a
SSO, or stream inflow or groundwater can be allowed to enter the SSS, which may overload the pipe
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capacity and cause a SSO downstream. Chronic stream inflow sources can also increase long-term O&M
costs for treatment and pumping of the additional flow.

Recognizing this concern, the UG completed field inspection and documentation of sanitary sewer assets in
close parallel proximity or crossing streams in 2013 and 2014. Nearly 78 miles of stream corridor were
inspected in the following basins:

Brenner Heights Creek.
Brenner Heights Tributary.
Island Creek.

Jersey Creek/Eddy Creek (approximately 1 mile segment).
Little Turkey Creek North.
Little Turkey Tributary North.
Little Turkey Tributary South.
Mill Creek.

Muncie Creek.

Connor Creek.

Honey Creek.

Island Creek.

Island Creek Tributary.
Marshall Creek.

The inspection included 1,444 SSS assets in proximity to streams. Measurable criteria were collected from
each located asset to allow prioritization based on risks of failure. The goal of the prioritization was to
create a general ranking of evaluated assets into emergency, high, medium, or low priority for repair,
maintenance, or monitoring.

Similar to the gravity sewer pipe renewal need projections, inspection results, investigation production
rates, and rankings were used as a basis to estimate long-term budgetary costs for future mitigation work.
These budgetary costs were then extrapolated to include the overall miles of stream corridor within
Wyandotte County in proximity to sewer infrastructure. Inspection and repair costs over the 25-year
planning period were estimated to determine budgetary yearly expenditures for stream crossing
investigations and repairs. The initial high-level estimate for mitigation was determined to be approximately
$500,000 per year. These estimates will be further refined over time based on additional investigation
results.
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4.0 REGULATORY NEEDS ASSESSMENT

4.1 Introduction

The scope of this IOCP is generally focused on wet weather issues and does not address all existing or
future CWA regulatory needs. In addition to SSO and CSO control requirements, the UG faces a multitude
of existing and future regulatory drivers that may result in significant investment beyond what is needed for
the IOCP. The UG's capacity to address these additional drivers is severely limited in the near-term due to
financial constraints, particularly with the capital and operational investments needed to implement the
IOCP. The purpose of this section is to summarize those regulatory drivers that could potentially affect
current and future NDPES permits for the UG wastewater treatment plants and the UG MS4 Permit.
Information provided in this section is intended for planning and prioritization purposes.

Existing and future regulatory requirements discussed below include:

Nutrient control regulatory programs.
Revised ammonia criteria.

Revised recreational use criteria.
MS4 permit requirements.

4.2 Nutrient Control Regulatory Programs

The State of Kansas does not currently have numeric criteria for total phosphorus (TP) or total nitrogen
(TN), but other nutrient-related programs represent significant potential drivers with respect to the UG’s
WWTPs. The primary nutrient regulatory programs affecting the UG are the 2004 Kansas Nutrient
Reduction Plan and the forthcoming Kansas River TMDL for phosphorus. These nutrient-related drivers
and their implications are discussed below.

4.2.1 2004 Kansas Nutrient Reduction Plan

The 2004 Kansas Nutrient Reduction Plan targets a 30% reduction in TN and TP throughout the state. To
achieve this goal, the plan sets nutrient removal goals at all new plants and upgrades to major facilities
(i.e., design capacity equal to or greater than 1 mgd). Based on expected removal efficiencies for biological
nutrient removal (BNR), the plan targets effluent goals of 8 mg/L for TN and 1.5 mg/L for TP. However, the
KDHE has more recently been accepting alternative effluent goals of 10 mg/L for TN and 1.0 mg/L for TP.
The KDHE is also requiring existing major facilities to assess the feasibility of retrofitting for nutrient
removal as NPDES permits are renewed.

4.2.2 Kansas River Phosphorus TMDL

The Kansas River is identified as impaired for phosphorus in the “2014 Kansas Integrated Water Quality
Assessment” report; therefore, a TMDL is required to address this impairment. A TMDL is a pollutant
budget that takes into account pollutant loadings from point and nonpoint sources that will result in use
attainment. The KDHE has indicated that the draft Kansas River Phosphorus TMDL may be released in late
2016 or early 2017. The TMDL will likely include phosphorus wasteload allocations for both WWTP 14 and
Plant 20, which both discharge to the Kansas River. The Wolcott WWTP and Kaw Point WWTP will not be
impacted by the TMDL. However, planned expansion of the Wolcott WWTP and rerouting of flow from

PS 50 should reduce nutrient loadings to Plant 20; and therefore, benefit the Kansas River.
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Based on other TMDLs issued by the KDHE (e.g., Cow Creek and Big Creek), WWTP 14 and Plant 20 may
receive phased TP limits once the Kansas River Phosphorus TMDL is completed. Final limits have yet to
be determined, but consistent with other phosphorus TMDLSs issued by the KDHE, Phase | and Il TP limits
may be 1.0 mg/L and 0.5 mg/L, respectively. Commensurate with these levels, the KDHE may expect
upgrades to BNR after Phase | and enhanced nutrient removal (ENR) after Phase Il if the impairment
remains following Phase I. These nutrient reduction targets will be set through the TMDL process as
dictated by the loading reductions needed to address the impairment and implementation strategies.

4.3 Revised Ammonia Criteria

In 2013, the EPA published updated national recommended water quality criteria from the effects of
ammonia in freshwater. These new criteria recommendations were based on new toxicity data, which
demonstrates that some organisms, particularly gill-breathing snails and freshwater mussels, are more
sensitive to ammonia than other organisms in the national toxicity dataset used in previous criteria update
recommendations. The revised ammonia criteria represent a significant reduction over the KDHE's current
acute and chronic criteria. Depending on pH and temperature assumptions, acute and chronic criteria may
drop as much as 50% or more. It is anticipated that the KDHE will adopt the EPA’s 2013 ammonia criteria
into rule sometime within the next 2 to 3 years.

The revised ammonia criteria will impact permit limits for the Wolcott WWTP and Plant 20. Due to receiving
stream dilution and a lack of “reasonable potential,” the Kaw Point WWTP and WWTP 14 will likely
continue having monitoring only requirements. Planned expansion of the Wolcott WWTP has already taken
into account the revised ammonia criteria, which will benefit the receiving stream, Connor Creek.
Additionally, the planned expansion of the Wolcott WWTP will benefit Plant 20’s ability to meet revised
ammonia limits, as it will reduce overall flows and loadings to that WWTP.

4.4 Revised Recreational Use Criteria

The CWA, as amended by the Beaches Environmental Assessment and Coastal Health (BEACH) Act in
2000, requires the EPA to conduct studies associated with pathogens and human health and to publish
new or revised recreational water quality criteria recommendations for pathogen indicators based on those
studies. Kansas’ existing recreational use criteria are based on the EPA’s 1986 recommendations, which
are rooted in epidemiological studies dating back to the 1940s and 1950s. Since this time, the EPA
published updated recommendations in 2012 and is currently developing new coliphage criteria
recommendations. If recreational criteria based on either set of recommendations are adopted by the State
of Kansas, there may be significant implications with respect to disinfection requirements for the UG’s
WWTPs as described below.

441 New Bacteria Criteria

In 2012, the EPA updated the ambient water quality criteria recommendations for primary contact
recreational waters. The revised recommendations include a 30-day geometric mean E. coli criterion of 126
CFU/100 mL and no longer allow for tiered primary recreational uses, which are currently designated for
some streams in the UG’s service area. Updates to the EPA’s criteria also include recommendations for
use of a statistical threshold value (STV) of 410 CFU/100 mL, which would not be exceeded more than
10% of the time over a 30-day period. If the 2012 EPA recommendations were adopted by the KDHE, the
UG WWTPs may be required to achieve E. coli limits based on the recommended criterion and STV of 126
and 410 CFU/100 mL, respectively. The STV could potentially be applied as a maximum daily or weekly
geometric mean. Impacts from the potential adoption of the EPA recommendations may be more significant
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to wet weather programs and MS4s than to publicly-owned treatment works (POTWSs) due to the STV.
However, the timing of adoption of these national recommendations within the Kansas program is
uncertain. In particular, adoption of the primary contact recreation bacteria criteria recommendations would
require Legislative action to amend state law.

44.2 New Coliphage Criteria

The EPA is currently considering the use of F-specific and somatic coliphages as possible indicators of
fecal contamination in ambient water. There is some evidence to suggest that coliphages, which are a
subset of bacteriophages (i.e., viruses that infect bacteria), are better indicators of human health risk than
traditional fecal bacteria. Coliphage-based criteria may have operational implications for WWTPs as UV
disinfection alone may not be sufficiently effective at typical dosage rates. This may lead to larger UV
facilities, replacement, or coupling with other disinfection methods (e.g., chlorine). For example, current
design of high-level disinfection reuse facilities in California require filtration and five-log removal of
F-specific coliphages. The design of UV facilities at the UG was based on 2 to 2.5 log removal F-specific
coliphages and specific water quality parameters. The impact of this rule is anticipated to be highly site-
specific; therefore, additional evaluations at the time the rule is finalized will be necessary to better quantify
the implications for each particular WWTP and may include bench-scale collimated beam testing and full-
scale piloting.

Draft 304(a) ambient water quality criteria for coliphage were anticipated to be developed by the summer of
2017 by the EPA, but based on recent discussions with the agency this could be early 2018 with a final
proposed rule issued sometime in the 2020-2021 timeframe. However, these targets are uncertain given
the comments that will likely be raised by numerous organizations, permittees, and agencies. Adoption of
the new criteria by the KDHE could take several more years because it would require Legislative action to
amend state law.

4.5 MS4 Permit Requirements

On December 18, 2015, the KDHE issued the UG a new MS4 NPDES Permit effective January 1, 2016
(Kansas Permit No. M-M0O25-SO01/Federal Permit No. KS0095656) that expires on December 31, 2019.
The MS4 NPDES Permit requires the UG to:

e Report on the status of compliance with the permit conditions.

e Assess the appropriateness of the UG’s best management practices (BMPS).

e Explain progress toward achieving measurable goals for each of the six minimum control measures
(MCMs) as well as the statutory goal to reduce pollutants discharged from the MS4 to the
maximum extent practicable (MEP).

The MS4 service area is comprised of those properties that discharge stormwater into the UG stormwater
system. The service area does not include:

e Properties that are served by the UG’s combined sewer system.

e Properties that discharge stormwater into stormwater conveyance systems pursuant to separately
issued NPDES permits.

e Properties that discharge stormwater directly into local water bodies (direct dischargers).

e Properties located within the City of Bonner Springs, the City of Edwardsville, within Delaware
Township (unincorporated, not within the urbanized area), or the City of Lake Quivira.
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In 2012, the UG prepared and submitted a SMP to the EPA and the KDHE that was subsequently updated
to address deficiencies identified by the EPA. The SMP was approved by the EPA on March 21, 2013. The
SMP was further revised and an updated SMP was submitted on February 19, 2016. This revised 2016
SMP is considered the “effective SMP” that is being implemented by the UG to meet the current MS4
Permit.

The effective SMP includes standard operating procedures (SOPs) that are being implemented to reduce
the discharge of pollutants from the MS4 to the MEP and other implementation measures to ensure
compliance with the MS4 Permit. Per the permit, the UG shall revise the effective SMP by February 28,
2017, to address additional requirements. The effective SMP meets the following requirements:

1. Public Education and Outreach.

2. Public Involvement and Participation.

3. lllicit Discharge Detection and Elimination.

4. Construction Site Stormwater Runoff Control.

5. Post-Construction Stormwater Management Program.
6. Pollution Prevention/Good Housekeeping.

7. Industrial Activity Stormwater Runoff Management.

8. TMDL and Principal Pollutants of Concern BMPs.

9. Wet Weather Monitoring Program.

10. Stormwater Management Program Elements.

The effective SMP also requires minimum control and performance measures for the typical six MCMs plus
four additional activity categories for a total of 10 listed activities as provided above. The additional four
activity categories include addressing TMDLs and a Wet Weather Monitoring Program. The TMDL
requirements including addressing Principal Pollutants of Concerns. The Wet Weather Monitoring Program
requires the development and implementation of a program to monitor, collect, and analyze stormwater
samples for wet weather events.

For each of these 10 categories, BMPs are defined along with measurable goals, responsible departments,
compliance schedule, recurrence, and reporting requirements for each. The UG is currently in compliance
with the required activities and reporting requirements as defined in the SMP. It is anticipated that the SMP
will be updated in 2019 to meet the next five-year MS4 permit cycle from 2020-2025. At this time, it is
unknown what additional MS4 permit requirements will be included in the next permit cycle. However,
structural stormwater BMPs are anticipated to be required as part of the next MS4 permit, in part, to
minimize the potential discharge of water containing high levels of fecal coliform from separate storm water
discharges. The size and scale of structural BMPs that will be required are unknown, but it is the desire of
the UG to integrate future MS4 structural BMP requirements with green infrastructure projects completed
as part of the IOCP. Any changes to the MS4 Permit and/or the SMP will need to be coordinated with the
IOCP to best address the overall water quality requirements for the service area.

4.6 Summary

The UG faces an evolving landscape of regulatory drivers in addition to the SSO and CSO control
requirements. These current and future anticipated regulatory needs will exert additional financial pressures
on the already stressed wastewater and stormwater utilities. As discussed in Section 9.0, the
Recommended Plan does include investments to address some of these issues (e.g., Wolcott WWTP
expansion and upgrade to meet new ammonia criteria and reduce Kansas River nutrient loading).
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However, the capital and operational investments necessary to meet the remainder of these identified (and
not currently identified) and anticipated future regulatory needs are not accounted for in the financial
evaluation of the Recommended Plan. If compliance with future regulations that were not accounted for is
required during implementation of the Recommended Plan or overall IOCP, the UG’s financial capability to
afford additional wet weather controls and investments will need to be carefully evaluated and regulatory
priorities will need to be reviewed and reevaluated.
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5.0 CSO LONG-TERM CONTROL PLAN

5.1 Introduction

Using the data and preliminary alternatives developed for the CSS characterization, CSO control plans
were evaluated for several levels of overflow control identified in the PCD and SSE Work Plan. The plans
take into account the past CSO control projects, predominantly consisting of sewer separation, performed
as recommended in the CSO LTCP.

The CSO control plans are a refinement of the preliminary alternatives included in the CSS
Characterization Report. Refinements included addressing input from the public and the UG staff and
adding focus on CSO reduction strategies that provide the highest levels of system renewal and can
alleviate other collection system issues such as street flooding, sewer backups, and dry weather overflows.
The CSO control plans integrate control technologies into the most cost effective and locally acceptable list
of projects that will attain the various levels of CSO reduction. The updated CSS hydraulic model, based on
the 2015 flow monitoring and model calibration as detailed in the CSS Characterization Report —
Addendum No. 1, was utilized to refine CSO control technology sizing and costs.

5.2 Preliminary CSS Alternatives

5.21 Preliminary Alternatives Analysis

The purpose of the preliminary alternatives analysis was to develop a suite of viable alternatives capable of
achieving various levels of CSO control and identify relative costs of the alternative technologies. The data
and alternatives developed generally consist of single CSO technologies applied basin-wide that provide
actual reduction in CSO volume and/or frequency. Using this information, the IOCP integrates control
technologies to provide the optimal plan for the community at a specified level of control.

The UG Basis of Cost Manual was used to develop the opinion of probable capital and O&M costs for each
alternative. When capital cost equations were not available in the UG Basis of Cost Manual, other
reference materials and previous experience were utilized. The conceptual level CSO control cost opinions
during the preliminary alternative analysis were developed for alternative comparison, and do not include
other significant wastewater-related costs such as SSO control, MS4 compliance, CMOM implementation,
system renewal, and potential nutrient controls.

Each alternative technology was evaluated at various levels of control. Overflow frequencies of zero, one to
three, four to seven, and eight to twelve were analyzed as well as analysis of the wet weather percent
capture control levels at 100%, 90%, 85%, 80%, and 75%. The preliminary model runs were not intended
to be used as specific alternatives for the IOCP, rather they were intended to narrow the field of CSO
control technologies and provide respective costs of technologies. Alternative technologies were sized
using continuous simulation over the Design Year hydrograph to account for back-to-back events.

For the preliminary analysis, each alternative control technology was applied across the entire CSS. For
instance, the storage tank alternative used only storage tanks to reduce CSOs throughout the system
versus integrating storage tanks at some locations and say, high-rate treatment in another location. This
provided a comprehensive comparison of cost and feasibility of applying each control technology at
common locations throughout the CSS.
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5.2.2 Summary of Alternatives Analyzed in the CSS Characterization Report
The following control technologies were simulated with Design Year modeling across a range of control
levels:

e Tank Storage with existing pumping conditions to the Kaw Point WWTP. This concept consisted of
five CSO storage tanks strategically placed at CSOs 55, 54, 44, 43, and 48. Consolidation piping
from other CSO diversion structures would bring additional overflow to the tank sites. Screening,
grit removal, and odor control are included. Storage requirements were based on the existing
hydraulic capacity of the Kaw Point WWTP and existing pump station wet-weather operational
plans.

e Tank Storage with 95 mgd maximum pumping rate to the Kaw Point WWTP. This concept was
identical to the previous tank storage alternative except that storage requirements were based on
the full design capacities of the three CSS primary pump stations. The concept includes addition of
47 mgd of high rate treatment at the Kaw Point WWTP.

e Tunnel Storage. This concept included a deep-rock storage tunnel with drop shafts at CSOs 55,
54, 44, and 43. Consolidation piping from other CSO diversion structures brings flow to the drop
shaft sites. Screening, grit removal, and odor control are included at the drop shaft sites. Sizing
was based on the existing capacity of the Kaw Point WWTP. Stored flow would be pumped out of
the tunnel to the AID Pump Station for transport to the Kaw Point WWTP.

e Full Overflow Conveyance with Kaw Point WWTP High Rate Treatment (HRT). This concept
included increasing the capacities of the AID, FID, and CID Pump Stations to convey all overflow to
the Kaw Point WWTP for each level of CSO control. Consolidation piping from the numerous CSO
diversion structures would bring flow to the pump station locations. High rate treatment capacity
was included at the Kaw Point WWTP based on the combined peak pumping capacities of the
three CSS primary pump stations at the respective levels of control.

e In-Basin HRT. This concept consisted of providing satellite high rate treatment facilities at CSOs
54, 44, 43, and 48. Consolidation piping from other CSO diversion structures would bring additional
wet weather flow to the HRT sites.

5.2.3 Isolated CSOs

Four diversion structures were not included in the CSO controls modeled. These diversion structures are
located farther distances from the centralized control alternatives and do not overflow frequently or a
substantial volume. Therefore, these diversion structures were considered outliers and individual
improvements were identified to address CSO volume and frequency reduction. Below is a description of
the isolated CSO locations and how they were addressed in the preliminary alternatives analysis.

e (CSO 65 s located in the Jersey Creek Basin and is modeled to overflow three times during the
Design Year. Accordingly, no controls are proposed for this outfall. If later monitoring (including
post-construction monitoring) indicates higher overflow frequencies and/or volumes than the final
performance measure(s) requires, there are a number of acres available for sewer separation in
this area that will reduce overflows to the required frequency and/or volume.

e (SO 32in the CID Basin is modeled to overflow one time during the Design Year. Accordingly, no
controls are proposed for this outfall. If later monitoring (including post-construction monitoring)
indicates higher overflow frequencies and/or volumes than the final performance measure(s)
requires, there are a number of options available to achieve the final performance requirements.

e (SO 64 in the Muncie Bluff Creek Basin has been identified as having three overflows per Design
Year. Accordingly, no controls are proposed for this outfall. If later monitoring (including post-
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construction monitoring) indicates higher overflow frequencies and/or volumes than the final
performance measure(s) requires, there are a number of acres available for sewer separation in
this area that will reduce overflows to the required frequency and/or volume.

e (SO 51 in the Mattoon Creek Basin has been identified as having two overflows per Design Year.
Therefore, no improvements were proposed for levels of control up to and including one to three
overflows. Accordingly, no controls are proposed for this outfall. If later monitoring (including post-
construction monitoring) indicates higher overflow frequencies and/or volumes than the final
performance measure(s) requires, there are a number of acres available for sewer separation in
this area that will reduce overflows to the required frequency and/or volume.

5.2.4 Design Year Performance

The alternatives were developed and sized utilizing a continuous simulation during a full representative
year of rainfall. Design Year continuous simulation of the alternatives utilized the hyetograph described in
Section 2.0 to determine annual overflow reduction by the modeled alternatives. This simulation can take
into account back-to-back events that can affect sizing of alternatives, especially those that are storage
related. Design Year modeling also provides data on the effectiveness of the alternative in reduction of
annual overflow frequency and increase of annual percent capture of overflow in the typical year.

The effectiveness of the alternatives is based on the frequency of overflows and wet weather percent
capture. Reducing the overflow frequency to the prescribed ranges tended to be the controlling factor in
sizing the alternatives. Following is a list of approximate wet-weather capture percentages corresponding to
the overflow frequency ranges modeled for the storage-based alternatives.

e Zero overflows per Design Year, corresponding to 100% capture of wet weather flows.

e Three or fewer overflows per Design Year, corresponding to more than 95% capture of wet
weather flows.

e Seven or fewer overflows per Design Year, corresponding to more than 90% capture of wet
weather flows.

e Twelve or fewer overflows per Design Year, corresponding to more than 85% capture of wet
weather flows.

Generally, controlling CSOs to the specified annual frequency yielded significantly higher capture
percentages than the corresponding capture listed above. This is due to the high peak flow rates and
relatively short duration of the flow peaks simulated by the calibrated hydraulic model. When alternatives
are sized for a peak flow rate to meet a given level of overflow frequency, the increased system capacity
also provides more capture volume during the remaining larger events. A full description of the preliminary
alternative analysis methodology and results can be found in the CSS Characterization Report.

5.2.5 Preliminary Alternatives Costs

A summary chart of the preliminary alternatives cost analysis is presented on Figure 5-1. In general, tunnel
and tank storage alternatives provide the lowest costs for CSO control on a system-wide basis for the
prescribed range of CSO volume and frequency control. The total project cost opinion for each
improvement alternative was calculated by summing cost components of the initial capital costs and the
present worth of annual O&M costs. Present worth of annual O&M costs was based on a 4% discount rate
over a 50-year planning period (as documented in the UG Basis of Cost Manual).
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Figure 5-1:  Preliminary Basin CSO Control Alternatives Cost Summary

81,500
=
<
- p—
_E §1,400
-
i $1,200
wn —
S &
U $1,000
g E ’
T =
o —
e $800
=
A
= $600
s
E $400
$200
$0
0 Overflows/ <3 Overflows/ <7 Overflows/ | <12 Overflows/
Design Year Design Year Design Year Design Year
—@— Storage Tanks (95 MGD to KPWWTP) $1,007 3642 $355 $270
Storage Tanks (Existing flow $1.277 $647 $369 $260
to KPWWTP )
Storage Tunnel 31,053 3495 $314 $237
= Full Overflow Conveyance with Kaw
Point WWTP HRT $1,460 $892 $701 $431
=g In-Basin HRT $1,361 3807 $623 $362

5.2.6 Preliminary Alternative Analysis Findings

The basin alternatives described below were evaluated based on achievement of varying levels of CSO
control. For perspective, over 60% of the total overflow volumes occur at two CSO locations. CSO 54 (near
the FID Pump Station) contributes 40% of the total volume while CSO 44 (near the AID Pump Station)
contributes 21% of the total volume. At greater levels of CSO control, the sizing of control technologies
becomes very large at these locations.

In the following sections, the general results of the preliminary alternatives analysis are discussed along
with the relative feasibility of the CSO control technologies.

5.2.6.1 Sewer Separation

Full sewer separation is higher in cost and community disruption relative to the other CSO control
alternatives. However, strategic sewer separation can relieve other underlying system issues such as
basement backups and street flooding. Providing separation in areas prone to these problems will also
reduce the size of other CSO controls. Localized sewer separation may also be employed at smaller, more
remote CSO locations versus extending storage-based controls or adding conveyance capacity to an
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isolated location. Sewer separation has also been encouraged by the KDHE, especially when discharging
to urban streams.

Despite these benefits, sewer separation does not eliminate pollutant discharges to receiving streams due
to the pollutants from sources other than sanitary wastewater typically present in urban stormwater. Water
quality sampling of separate UG stormwater discharges in 2013 supports this assertion. Thus, water quality
benefits associated strictly with sewer separation tend to be lower than that obtained with “store and treat”
or “convey and treat” technologies.

5.2.6.2 Green Infrastructure

Like sewer separation, green infrastructure is not recommended to be utilized as a stand-alone CSO
control for the prescribed levels of control. Green infrastructure can be employed with similar objectives as
stated for sewer separation where suitable sites for green infrastructure exist. If feasible, green
infrastructure would also provide stormwater quality benefits that sewer separation alone cannot provide.
Nevertheless, green infrastructure will be considered in all appropriate locations either as a stand-alone
technology or to complement other controls.

5.2.6.3 Storage Technologies

Two separate store and treat technologies were evaluated to store CSO overflows during wet weather
events and convey stored overflow to the WWTP as capacity becomes available. These alternatives were
sized based on modeling with the Design Year hydrograph. Sizing was based on reducing frequency of
overflow events at all diversion structures in the CSS to the level of control specified.

5.2.6.3.1 Storage Tanks

Construction of storage tanks is a feasible CSO control alternative for consideration. Two alternatives were
analyzed for storage tanks. One was based on existing capacity of the Kaw Point WWTP and the other
utilized the combined maximum primary pump station capacity of 95 mgd. In the 95 mgd alternative, high
rate treatment would be added at the Kaw Point WWTP to increase the capacity to that of the combined
primary pump stations.

The storage tanks were not the least costly of the alternatives analyzed. However, costs were near enough
to other alternatives at the lower levels of CSO control that storage tanks are still considered viable due to
the accuracy of the analysis at this conceptual level. At greater levels of CSO control, storage tank sizes
become very large at CSO 54 and CSO 44 and the technology becomes less feasible due to finding
suitable sites with sufficient land for the required storage.

5.2.6.3.2 Tunnel Storage

A storage tunnel alternative was analyzed to provide storage of CSS overflows over the entire study area.
This alternative is a system wide solution and can only be mixed and matched with source control
technologies such as sewer separation or green infrastructure.

At this conceptual level, tunnel storage was the least costly CSO control alternative analyzed for most
levels of control. At less stringent levels of CSO control, tunnel costs are closer to other alternatives.
However, with the exception of zero overflows per year, at the greater control levels tunnel storage
becomes much more cost effective than the other technologies. Tunnels also have the advantage of
requiring smaller footprints at CSO 54 and CSO 44 because tunnel drop shafts are much smaller than
storage tanks. Therefore, sites near the FID and AID Pump Stations become more suitable when analyzed
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in conjunction with tunnel storage. Tunnels; however, have the disadvantage of the expenditure of large
capital outlays in short periods. The other alternatives are more amenable to longer implementation and the
potential for expansion.

5.2.6.4 Full Overflow Conveyance with Kaw Point WWTP HRT

This alternative is based on upsizing the FID and AID Pump Stations to convey peak flows simulated by the
hydraulic model at the various levels of CSO control. Based on the modeling and pumping rates required,
varying levels of high rate treatment would be required to treat the peak flow rates. The costs calculated
include the cost to construct new larger pump stations, new wet weather force mains, and consolidation
sewers to get overflows to FID and AID Pump Station locations, as well as the cost for HRT at Kaw Point
WWTP.

Costs for the conveyance facilities themselves were much higher than the storage alternative costs. Costs
at the twelve overflows per year level were reasonably close to the storage alternatives, however. This
alternative provides a higher degree of system renewal than storage-based alternatives because new FID
and AID Pump Stations and force mains would be constructed.

5.3 Integrated CSO Control Technologies

The findings of the preliminary alternative analysis were used to develop the most cost effective and locally
beneficial alternatives for several levels of CSO control. The CSO control plans contained herein integrate
multiple CSO control technologies to achieve a given level of overflow control. The levels of control are
based on limiting overflow frequency to various levels, as well as a separate analysis geared toward
achieving 85% wet weather capture.

5.3.1 Targeted Sewer Separation

Based on the UG staff and public input, areas where persistent street flooding occurs were identified. Areas
in the central and western Armourdale Basin are the most notable of these street flooding-prone areas.
Targeted sewer separation was proposed for these areas as a strategy to reduce street flooding, provide
system renewal, and reduce CSO volume.

Sewer separation was also targeted in locations where CSO outfalls have high activation frequencies and
are located in the upper reaches of the system. Most notable of these are CSO 47 in the Argentine Basin
and CSOs 27 through 31 and CSO 56 in the Esplanade Basin. Sewer separation was seen as an effective
strategy in these locations as a cost effective solution versus consolidating overflow downstream to
centralized CSO control facilities. In addition, sewer separation cost in these areas is relatively inexpensive
due to the low density of existing development dictated by topography and the prevalence of natural
drainage ways.

A conceptual sewer separation layout was prepared and project capital costs estimated for each targeted
sewer separation project. Capital costs were based on lineal footages and pipe diameters from the
conceptual layouts with per foot costs and site adjustment factors as provided in the UG Basis of Cost
Manual.

5.3.2 Targeted Green Infrastructure

Stormwater BMPs can be utilized to capture stormwater and reduce CSO volume within the CSS as well as
reduce the size of gray infrastructure and provide stormwater quality benefits in the CSS. It is the UG’s
intent to utilize green infrastructure where feasible and cost effective as a CSO reduction strategy. Several
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sites have been identified and the intent is to employ an adaptive management approach to targeting
additional sites within the CSS that may have the benefit of reducing the size of gray infrastructure. Initially
constructed green infrastructure projects will be monitored post-construction to determine their
effectiveness in reducing overflow volume compared to cost. This will help quantify green infrastructure
feasibility relative to cost reductions in gray infrastructure.

One location where green infrastructure is targeted is within the CSO 19 watershed. There is currently a
public/private redevelopment initiative within this watershed billed as the “Downtown Central Parkway
Plan.” This plan includes new housing, opportunities for goods and services providers, a new YMCA
building, as well as open space and pedestrian pathways to connect residential neighborhoods to the
Central Parkway area. The concept provides several good opportunities to incorporate green infrastructure
BMPs into the redevelopment plan. Initial modeling and cost estimating of the concepts suggests a savings
of more than $7 million by instituting green infrastructure in the CSO 19 watershed, which results in a 2 mg
reduction in the size of the storage tank downstream near the FID Pump Station.

The Downtown Central Parkway Plan area also includes the existing Big Eleven Lake. This lake receives
minimal stormwater runoff and is predominantly spring-fed, with only an overflow outlet structure that
connects to the CSS. Big Eleven Lake has suffered from water quality issues and in 1998 was listed as an
impaired water body on the Kansas 303(d) list with a water quality impairment as eutrophication. The
observed water quality issues have included algae blooms, objectionable concentrations of algae, and/or
algal by-products. A TMDL was developed and approved in August 2001. The TMDL lists phosphorus as
the limiting nutrient to improve water quality in Big Eleven Lake. For urban nonpoint source reduction, the
TMDL suggests a 65.9% reduction in phosphorus. The proposed green infrastructure projects upstream of
Big Eleven Lake will help meet the phosphorus reduction goals as required in the TMDL.

During public outreach activities, the UG received comments stating water quality in Big Eleven Lake was a
community priority. The UG has developed a concept to incorporate localized sewer separation and green
infrastructure into open spaces of the redevelopment plan both upstream and downstream of Big Eleven
Lake. This concept is intended to meet the TMDL requirements for load reduction of phosphorus as well as
reduce overflow volume and frequency at CSO 19 while improving a community amenity. The CSO 19
green infrastructure concept associated with the Downtown Central Parkway Plan is shown on Figure 5-2.
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Green infrastructure has also been targeted in the lower portion of the CSO 55 watershed as a solution to
localized combined sewer capacity deficiencies and recurring street flooding. The CSO 55 green
infrastructure sites could be developed as an alternative to the CSO 19 sites if the Downtown Central
Parkway Plan is delayed. Other green infrastructure sites have also been identified including underutilized
parks and vacant property. These alternative sites may be included as green infrastructure projects
depending on the success of the completed projects and if other funding sources such as grants or private
funding are identified to offset the cost.

5.3.3 CSS Pumping Capacity Increase to Maximize Flow to Kaw Point WWTP
A control strategy that has major impact on reducing overflow volume and on the percentage of wet
weather flow captured within the CSS is increasing pumping rates from the three primary CSS pump
stations that deliver flow to the Kaw Point WWTP. Increasing pumping rates captures more flow during the
event and reduces the duration and volume of overflow at the two largest CSO diversions, CSO 54 (near
FID Pump Station) and CSO 44 (near AID Pump Station). Pumping rate increases at AID Pump Station
also reduce wet weather surcharging within the Armourdale interceptor sewer, significantly reducing
overflow volume at CSO 43 in the Armourdale Basin and CSO 48 in the Argentine Basin.

Pump station capacity increases are practical only to a certain extent and at lower levels of control. While
increased pumping rates have a significant impact on wet weather capture volume, it has a smaller impact
on overflow frequency at CSO 54 and CSO 44. This again is due to the high, short duration peak flows in
the system. To reduce overflow frequency to seven, three, or zero overflows per Design Year, pumping
rates and associated force mains become very large, as do the interceptor sewers required to transport
(i.e., consolidate) all flow to the pump station sites, and the high rate treatment facilities necessary to treat
and disinfect the flow. This control strategy is; therefore, impractical to achieve very low overflow
frequencies.

Presently, the combined design pumping capacity of the three primary CSS pump stations is 95 mgd. Due
to limitations in force main capacity and capacity at the Kaw Point WWTP, 95 mgd cannot be pumped to
the Kaw Point WWTP. The three pump stations are; therefore, actively controlled such that their combined
pumping rate is limited to the Kaw Point WWTP capacity. During wet weather, preference is given to the
AID and CID Pump Stations and the pumping rate at FID Pump Station is reduced. This is done to reduce
overflow volume to the Kansas River as compared to the Missouri River and is in accordance with the UG
wet weather operation procedures previously referenced.

Increasing pumping rates to the maximum pump station design capacity of 95 mgd will require force main
capacity and reliability increases, as well as modifications to the Kaw Point WWTP. Force main
improvements have the added benefit of system renewal and reliability enhancement to a critical system
component. Modifications to the Kaw Point WWTP to provide high rate treatment capacity in the existing
primary clarifiers is feasible up to 95 mgd, but not at higher flows. Due to these conditions, increasing
pumping rates to a combined rate of approximately 95 mgd appears to be cost effective because existing
pump station and treatment plant footprints are utilized. Increasing beyond 95 mgd would require new
pump stations and additional treatment plant facilities to be constructed. For these reasons, the 95 mgd
(approximate) pumping rate to the Kaw Point WWTP is a key part of the CSO control plans for lower levels
of CSO control but is not included in the control plans for higher levels of control.

59



Integrated Overflow Control Plan CSO Long-Term Control Plan

5.3.4 Capacity Improvements and High Rate Treatment at Kaw Point WWTP
Improvements to increase wet weather treatment at the Kaw Point WWTP were evaluated and documented
in the CSS Characterization Report. The evaluation included treatment of wet weather flow of 95 mgd up to
382 mgd, which was intended to simulate full conveyance of all wet weather flow to the Kaw Point WWTP.
The upstream sewer system has capacity to convey 95 mgd to the three primary pump stations; however,
the upstream sewer capacity does not have capacity to convey 382 mgd. As mentioned previously,
increasing influent pump station flows to the Kaw Point WWTP above the current design flow of 95 mgd
would include extensive upgrades to FID and AID Pump Stations as well as significant force main
improvements and gravity sewer improvements into the WWTP. The cost of these additional improvements
Is impractical. Accordingly, treating more than 95 mgd at the Kaw Point WWTP has been removed from
consideration.

Three alternative technologies were evaluated to treat up to 95 mgd at the Kaw Point WWTP. These
alternatives included Chemically Enhanced Settling (CES), Auxiliary High Rate Clarification (HRC), and
Auxiliary High Rate Filtration (HRF). The evaluation of these three alternatives indicated that CES was the
most cost effective alternative for high rate treatment.

CES will utilize the existing primary clarifiers with chemical addition to increase the settling capacity and
allow for primary treatment of up to 95 mgd. The influent piping on the plant site will be adjusted to allow for
the installation of a static overflow screen to increase the screening capacity to 95 mgd. The clarifier piping
will also be adjusted to allow for wet weather flow above the secondary treatment capacity to Clarifiers 3
and 4. Clarifiers 1 and 2 will also include the addition of chemicals to allow for those two clarifiers to treat
the increased flow. A chlorine contact basin will be constructed at the existing solids handling building to
provide disinfection of the wet weather flow from Clarifiers 3 and 4. Once disinfected, the wet weather flow
will be conveyed out of the Missouri River Primary Outfall.

5.4 CSO Control Plans

Separate CSO control plans were developed to limit overflow frequency at each outfall during the Design
Year to less than or equal to 12 overflows, less than or equal to seven overflows, less than or equal to three
overflows, and zero overflows. A fifth plan was developed to increase wet weather flow volume capture to a
system-wide value of 85%. The modeled overflow reduction for the five alternatives are shown in Table 5-1.
The specific projects and capital costs associated with each alternative are shown in Table 5-2 and
discussed in the following sub-sections.
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Table 5-1: Modeled Overflow Reduction of CSO LTCP Alternatives during the Design Year

85% Wet

Existing Existing <12 Overflow <7 Overflow <3 Overflow 0 Overflow Weather

Conditions | Conditions Events Events Events Events Capture

Metric (2000) (2013) (Alternative A1) | (Alternative A2) | (Alternative A3) | (Alternative A4) | (Alternative B)

Annual Overflow Frequency 44 44 12 7 3 0 44
Annual Overflow Volume (MG) 1,031 844 192 257 129 0 340
Percent Capture, Wet Weather Flow 69.2 70.5 93.1 90.2 95.1 100 85.3
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Table 5-2:  CSO LTCP Alternative Estimated Project Costs
85% Wet
Affected <12 Overflow <7 Overflow <3 Overflow 0 Overflow Weather
Affected Receiving Events Events Events Events Capture
Project Basin CSO(s) Water (Alternative A1) | (Alternative A2) | (Alternative A3) | (Alternative A4) | (Alternative B)
CSO0 19 Overflow Reduction Jersey Creek,
(Green Infrastructure) Jersey Creek 19, 54 Missouri River $4,500,000 $4,500,000 $4,500,000 $4,500,000 $4,500,000
CSO 55 Overflow Reduction
Jersey Creek,
(Green Infrastructure/Sewer Jersey Creek 19,54 ; Ny $5,900,000 $0 $0 $0 $5,900,000
. Missouri River
Separation)
CSO 47 Overflow Reduction . 47,48, 43, .
(Sewer Separation) Argentine a4 Kansas River $1,200,000 $1,200,000 $1,200,000 $1,200,000 $1,200,000
Copnate e Ovron
Esplanade 30, 31,56, | Missouri River $0 $0 $0 $0 $16,200,000
Infrastructure/Sewer 54
Separation)
Armourdale Ph. 1 Sewer 41, 42, 43, .
Separation (14th and Osage) Armourdale 44, 48 Kansas River $1,100,000 $1,100,000 $1,100,000 $1,100,000 $1,100,000
Armourdale Ph. 2 Sewer
Separation (Central Armourdale | 43, 44,48 | Kansas River $5,300,000 $5,300,000 $5,300,000 $5,300,000 $5,300,000
Armourdale)
Storage Tunnel (includes Kansas River,
overflow reduction at isolated All All Missouri River, $0 $243,900,000 | $408,000,000 | $912,700,000 $0
CSOs for Alternative A4) Jersey Creek
AID PS Downstream Sewer AID Pump 43, 44, 48, .
Capacity Improvements Station Basin 39 Kansas River $8,500,000 $0 $0 $0 $8,500,000
Consolidation Piping and AID Pum All AID PS
Diversion Structure . P Basin Kansas River $4,400,000 $3,600,000 $7,700,000 $9,700,000 $0
. Station Basin
Improvements (AID Basin) CSOs
AID Pump Station Storage AID Pump All AID PS :
Tank Station Basin CSOs Kansas River | $31,500,000 $0 $0 $0 $0
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85% Wet
Affected <12 Overflow <7 Overflow <3 Overflow 0 Overflow Weather
Affected Receiving Events Events Events Events Capture
Project Basin CSO(s) Water (Alternative A1) | (Alternative A2) | (Alternative A3) | (Alternative A4) | (Alternative B)
FID PS Downstream Sewer FID Pump AllFIDPS | Jersey Creek,
Capacity Improvements Station Basin CSOs Missouri River 38,300,000 %0 %0 %0 38,300,000
Consolidation Piping and
Diversion Structure FID Pump | AlFIDPS | Jersey Creek, | g1 900000 | $15500,000 | $15600000 | $19,500,000 $0
. Station Basin CSOs Missouri River
Improvements (FID Basin)
FID Pump Station Storage FID Pump AllFIDPS | Jersey Creek,
Tank Station Basin CSOs Missouri River $80,900,000 %0 %0 %0 %0
Argentine to Armourdale
Siphon Restoration (Junction Argentine 48 Kansas River $800,000 $800,000 $800,000 $800,000 $800,000
Box and Gates)
. Jersey Creek,
Kaw Point WWTP HRT (CES | Basins | AllCSOs | Missouri River, | $15,900,000 $0 $0 $0 $15,900,000
and Disinfection) )
Kansas River
CSO 54 and CSO 86 FID Pump . -
Structural Improvements | Station Basin | > 86 | Missour River $0 $0 $0 $0 $2,400,000
Total Estimated Cost $182,500,000 | $275,000,000 | $444,200,000 | $954,800,000 | $70,100,000

(2015 $)
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5.4.1 12 Overflows or Less during Design Year (Alternative A1)

The plan to control overflows to 12 or less includes a mix of sewer separation and green infrastructure
projects as well as additional CSO controls to reduce overflow frequency at the large high frequency
discharge locations. The plan concept is to convey additional wet weather flow to CSOs 54 and 44 through
interceptor capacity improvements to reduce overflows upstream in the system. Storage tanks are included
at or near the CSO 54 and 44 diversion structures to reduce overflow frequency at these large volume and
frequency overflow locations. The alternative assumed above ground storage tanks with flow pumped into
the tanks and gravity flow out of the tanks. The tanks were sized to not overflow during the Design Year
continuous simulation; therefore, all overflow occurs at the CSS diversion structures.

As shown in Table 5-1, this plan reduces overflow volume by 652 MG and achieves a wet weather capture
of 93.1% during the Design Year. As shown on Figure 5-3, projects included in the plan for 12 overflows or
less are as follows:

CSO 19 Overflow Reduction (Green Infrastructure).

CSO 47 Overflow Reduction (Sewer Separation).

Armourdale Ph. 1 Sewer Separation (14" and Osage).

Armourdale Ph. 2 Sewer Separation (Central Armourdale).

AID PS Downstream Sewer Capacity Improvements.

Consolidation Piping and Diversion Structure Improvements (AID Basin).
AID Pump Station Storage Tank.

FID PS Downstream Sewer Capacity Improvements.

Consolidation Piping and Diversion Structure Improvements (FID Basin).
FID Pump Station Storage Tank.

Argentine to Armourdale Siphon Restoration.

Kaw Point WWTP HRT.

CSO 55 Overflow Reduction (Green Infrastructure).

As shown in Table 5-2, the total capital cost of Alternative Al is $182,500,000 not including program
management, public outreach, and post compliance monitoring.
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5.4.2 7 Overflows or Less during Design Year (Alternative A2)

The plan to control overflows to seven or less includes several sewer separation and green infrastructure
projects. Additional controls at this level of overflow frequency include construction of a deep CSO storage
tunnel with dropshafts located strategically at the high frequency CSO locations near CSOs 55, 54, 44, and
43. Consolidation piping amounting to interceptor sewer capacity improvements would convey flow from
other diversion structures, where overflow frequencies exceed seven per Design Year, to the drop shaft
sites.

The tunnel was allowed to overflow to the CSO 54 outfall such that tunnel overflow occurred during
concurrent events that produce overflow at the CSO 54 diversion structure. By doing this, the tunnel size
and storage volume was optimized to meet the overflow frequency requirement. The resulting percent
capture; however, was less than if the tunnel was not allowed to overflow and the only overflow occurred at
the diversion structures. Allowing the tunnel to overflow for Alternative A2 actually resulted in more total
CSO volume than in Alternative A1 where the storage tanks were not allowed to overflow.

As shown in Table 5-1, this plan reduces overflow volume by 587 MG and achieves a wet weather capture
of 90.1% during the Design Year. As shown on Figure 5-4, the projects included in the plan for seven
overflows or less are as follows:

CSO 19 Overflow Reduction (Green Infrastructure).

CSO 47 Overflow Reduction (Sewer Separation).

Armourdale Ph. 1 Sewer Separation (14" and Osage).

Armourdale Ph. 2 Sewer Separation (Central Armourdale).

Storage Tunnel (deep rock tunnel, 13 feet in diameter, 22,800 feet in length, including drop shafts,
screening, grit removal, odor control, and dewatering pump station).

e Consolidation Piping and Diversion Structure Improvements (AID Basin).

e Consolidation Piping and Diversion Structure Improvements (FID Basin).

e Argentine to Armourdale Siphon Restoration.

As shown in Table 5-2, the total capital cost of Alternative A2 is $275,900,000 not including program
management, public outreach, and post compliance monitoring.
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5.43 3 Overflows or Less during Design Year (Alternative A3)

The plan to control overflows to three or less includes several sewer separation and green infrastructure
projects. Additional controls at this level of overflow frequency include construction of a deep CSO storage
tunnel with dropshafts located strategically at the high frequency CSO locations near CSOs 55, 54, 44, and
43. Consolidation piping amounting to interceptor sewer capacity improvements would convey flow from
other diversion structures, where overflow frequencies exceed three per design year, to the drop shaft
sites.

As with Alternative A2, the tunnel was allowed to overflow to the CSO 54 outfall such that tunnel overflow
occurred during concurrent events that produce overflow at the CSO 54 diversion structure.

As shown in Table 5-1, this plan reduces overflow volume by 715 MG and achieves a wet weather capture
of 95.1% during the Design Year. As shown on Figure 5-4, the projects included in the plan for 3 overflows
or less are as follows:

CSO 19 Overflow Reduction (Green Infrastructure).

CSO 47 Overflow Reduction (Sewer Separation).

Armourdale Ph. 1 Sewer Separation (14th and Osage).

Armourdale Ph. 2 Sewer Separation (Central Armourdale).

Storage Tunnel (deep rock tunnel, 22 feet in diameter, 22,800 feet in length, including drop shafts,
screening, grit removal, odor control, and dewatering pump station).

e Consolidation Piping and Diversion Structure Improvements (AID Basin).

e Consolidation Piping and Diversion Structure Improvements (FID Basin).

e Argentine to Armourdale Siphon Restoration.

As shown in Table 5-2, the total capital cost of Alternative A3 is $444,200,000 not including program
management, public outreach, and post compliance monitoring.

5.44 0 Overflows during Design Year (Alternative A4)

The plan to control to zero overflows includes several sewer separation and green infrastructure projects.
Additional controls at this level of overflow frequency include construction of a deep CSO storage tunnel
with dropshafts located strategically at the high frequency CSO locations near CSOs 55, 54, 44, and 43.
Consolidation piping amounting to interceptor sewer capacity improvements would convey flow from other
diversion structures, where overflow frequencies exceed zero per design year, to the drop shaft sites.

There are several isolated CSO locations in the upper reaches of the CSS that overflow infrequently and
would only require controls if overflow events are to be reduced to zero. At these locations, consolidation to
the tunnel drop shatt sites would be impractical. Sewer separation was assumed in these areas to eliminate
CSOs for the Design Year.

As shown in Table 5-1, this plan reduces overflow volume by 844 MG and achieves a wet weather capture
of 100% during the Design Year. As shown on Figure 5-4, projects included in the plan for 0 overflows are
as follows:

CSO 19 Overflow Reduction (Green Infrastructure).

CSO 47 Overflow Reduction (Sewer Separation).
Armourdale Ph. 1 Sewer Separation (14" and Osage).
Armourdale Ph. 2 Sewer Separation (Central Armourdale).
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e Storage Tunnel (deep rock tunnel, 36 feet in diameter, 22,800 feet in length, including drop shafts,
screening, grit removal, odor control, and dewatering pump station).

e Consolidation Piping and Diversion Structure Improvements (AID Basin).

e Consolidation Piping and Diversion Structure Improvements (FID Basin).

e Argentine to Armourdale Siphon Restoration.

Isolated CSO locations:

CSO 65 (south Jersey Creek) sewer separation.
CSO 51 and 52 (Mattoon Creek) sewer separation.
CSO 64 (Muncie Bluff Creek) sewer separation.
CSO 32 (Central Industrial District) sewer separation.

As shown in Table 5-2, the total capital cost of Alternative A4 is $954,800,000 not including program
management, public outreach, and post compliance monitoring.

545 85% Wet Weather Capture during Design Year (Alternative B)

The CSO control plan to attain a system-wide wet weather capture ratio of 85% includes predominantly
targeted sewer separation and green infrastructure, as well as increasing the pumping capacities of the
CSS primary pump stations to their original design capabilities. This plan meets the presumptive approach
by attaining capture volumes exceeding 85% of the wet weather flow volume during the Design Year on a
system-wide basis across the CSS. This control plan also meets the demonstration approach.

As shown in Table 5-1, this plan reduces overflow volume by 504 mg and achieves a wet weather capture
of 85.3% during the Design Year. As shown on Figure 5-5, projects included in the plan for 85% wet
weather capture are as follows:

CSO 19 Overflow Reduction (Green Infrastructure).

CSO 55 Overflow Reduction (Green Infrastructure/Sewer Separation).
CSO 47 Overflow Reduction (Sewer Separation).

Esplanade Basin Overflow Reduction (Green Infrastructure/Sewer Separation).
Armourdale Ph. 1 Sewer Separation (14" and Osage).

Armourdale Ph. 2 Sewer Separation (Central Armourdale).

AID PS Downstream Sewer Capacity Improvements.

FID PS Downstream Sewer Capacity Improvements.

Argentine to Armourdale Siphon Restoration.

Kaw Point WWTP HRT.

CSO 54 and CSO 86 Structural Improvements.

As shown in Table 5-2, the total capital cost of Alternative B is $67,700,000 not including program
management, public outreach, and post compliance monitoring.
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5.5 Water Quality Impacts

This section presents the results of water quality model applications to assess the water quality benefits of
CSO control alternatives. Section 2.0 of this report presents a summary of the development of the water
quality models as well as their application to represent existing conditions. The CSS Characterization
Report presents detailed discussion of model development and calibration. Applicable water quality
standards for the UG service area were presented previously.

This section first presents the results of the EFDC model applications to assess water quality benefits in the
Kansas River and Missouri River. Next, the results of the spreadsheet models for Jersey Creek and
Mattoon Creek are presented.

5.5.1 Evaluation of CSO Control Benefits to the Kansas River and Missouri
River

The calibrated water quality model was configured to simulate scenarios and assess compliance with water
quality criteria for E. coli during the Design Year recreation season (April-October). The applicable criterion
is the Primary Contact Recreation — Class B water quality standard (262 CFUs/100 mL) for the Kansas and
Missouri Rivers. In lieu of configuring model scenarios based on CSO control plans developed to achieve a
range of overflow frequency reduction, three model scenarios were configured to provide a complete
comparison of CSO control benefits:

e Existing Conditions.

e Proposed 10-Year CSO Improvement Plan. The projects comprising this scenario include those
scheduled to occur in the first 10 years of CSO control projects in Alternatives Al through A4 and B
presented in Section 5.4. These projects scheduled to occur in the first 10 years are identical for all
five (25-year) alternatives.

e Complete UG CSO Elimination. This scenario assumes that all UG CSO discharges are eliminated
via sewer separation.

These scenarios also included planned improvements for the KCMO Turkey Creek CSO discharge as
anticipated in the final alternative in KCMO's Overflow Control Plan (OCP). Other inputs remained the
same as the existing conditions scenario, including separate stormwater and upstream boundary
conditions.

5.5.1.1 Baseline Upstream Boundary Conditions
Three scenarios were simulated with the baseline upstream boundary conditions as follows:

e Baseline Existing Conditions:
o Existing UG CSOs.
o Existing KCMO Turkey Creek CSO.
o Baseline upstream boundary conditions for the Kansas and Missouri Rivers.
o Existing WWTP discharges from the Kaw Point WWTP and KCMO Westside WWTP.
e Baseline Upstream Boundary Conditions with Proposed 10-Year CSO Improvement Plan:
o UG CSOs as improved under the proposed 10-year CSO improvement plan. Flows were
reduced for specified CSOs; E. coli concentrations in the discharges remain the same as in
existing conditions.
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o KCMO Turkey Creek CSO as proposed in the final alternative of the KCMO OCP. This
included a reduction to 510 million gallons of overflow during the Design Year recreational
season.

o Baseline upstream boundary conditions for the Kansas and Missouri Rivers.

o Kaw Point WWTP discharges as proposed in the 10-year CSO improvement plan and existing
KCMO Westside WWTP discharges.

e Baseline Upstream Boundary Conditions with Complete UG CSO Elimination:

o UG CSOs eliminated via separation. Discharge flows consistent with the proposed 10-year
CSO improvement plan, but with E. coli concentrations in the discharges reduced to the
separate stormwater event mean concentration of 8,051 CFUs/100 mL.

o KCMO Turkey Creek CSO as proposed in the final alternative of the KCMO OCP.

o Baseline upstream boundary conditions for the Kansas and Missouri Rivers.

o Kaw Point WWTP discharges as proposed in the 10-year plan and existing KCMO Westside
WWTP discharges.

The two-dimensional model results were processed to develop an average daily E. coli concentration and
then calculate a monthly geomean for each lateral transect. Daily results within each reach of the river were
also averaged for the Kansas River from the Interstate 635 bridge to the confluence with the Missouri River,
and for the Missouri River from the Interstate 635 bridge to the state line. The daily reach averages were
used to calculate a monthly geomean for each reach. Transects in the Kansas River and Missouri River
EFDC model are two to four model grid cells across the rivers and average 85 meters in length upstream to
downstream. Reducing the size of model segments or grid cell sizes is possible in multi-dimensional
models to obtain very fine spatial resolution that would result in a greater range of simulated
concentrations. For example, small grid cells along the riverbank at the location of a CSO discharge would
have higher concentrations than a grid cell on the opposite side of the river. However, smaller grid cell
sizes result in higher computational requirements. The reach and laterally averaged transect results in the
Kansas River and Missouri River provide both a broad and fine spatial scale resolution to assess the water
quality benefits of CSO controls.

The results on Figure 5-6 and Figure 5-7 show that under baseline existing conditions, the monthly
geomean on a reach basis exceeds the applicable criterion of 262 CFUs/100 mL in four of the seven
months of the recreation season in both the Kansas and Missouri Rivers. Figure 5-6 and Figure 5-7 also
show that the reach monthly geomean values improve to only a small degree with the implementation of
the proposed 10-year CSO improvement plan and that eliminating the UG CSOs provides little additional
benefit.
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Figure 5-6:  Comparison of Reach Monthly Geomean Results for CSO Control Scenarios with
Baseline Upstream Boundary Conditions in the Kansas River
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Figure 5-7:  Comparison of Reach Monthly Geomean Results for CSO Control Scenarios with
Baseline Upstream Boundary Conditions in the Missouri River
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The results on a transect basis for these three scenarios are shown on Figure 5-8 for the Kansas River and
Figure 5-9 for the Missouri River. These figures present the maximum monthly geomean simulated for each
transect. The results of the scenario with the UG CSOs eliminated shows little benefit and no change in the
attainment of the WQS. Figure 5-8 shows that implementation of the proposed 10-year CSO improvement
plan and reductions from the KCMO Turkey Creek CSO result in a slight improvement in simulated water
quality in the Kansas River. The entire Kansas River exceeds the 262 CFUs/100 mL criterion under all
scenarios with the exceedances driven by the upstream boundary condition.

Figure 5-8: = Comparison of Transect Maximum Monthly Geomean Results for CSO Control
Scenarios with Baseline Upstream Boundary Conditions in the Kansas River
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Figure 5-9:  Comparison of Transect Maximum Monthly Geomean Results for CSO Control Scenarios with
Baseline Upstream Boundary Conditions in the Missouri River

— — — Existing Conditions 10-Year Plan -+ UG CSOs Eliminated -«
1400 . |
2 ! !
= 1 I
S 1.200 i I
= | |

| |
= 1,000 , ,
@)
= | |
S 800 m: |
= o
o =1 |
72
S 600 ! !
= 21 |
S 3 1
é 400 <! g/
o
= 200 = z
§ £ z!
d Al @ |
= 0 = i

1,800  1.600 1.400 1.200 1.000 800 600 400
Distance Upstream of State Line (ft)

Figure 5-9 shows that the simulations of the scenarios with the proposed 10-year CSO improvement plan
and the elimination of UG CSOs result in very little to no discernible improvement in the Missouri River until
after the confluence with the Kansas River, and slight improvement from the confluence to the state line.
Similar to the Kansas River, the entire Missouri River exceeds the 262 CFUs/100 mL criterion under all
scenarios with the exceedances driven by the upstream boundary condition. In conclusion, sources other
than the UG CSOs are the driving factor to improve water quality.

5.5.1.2 Upstream Boundary Conditions in Compliance

As demonstrated above, the existing upstream loads prevent WQS attainment even with the UG CSOs
eliminated. An analysis was done with the upstream loads lowered to the point of meeting the WQS. In
examining this analysis, it is important to recognize that there is no program for reducing these upstream
loads. Such a program would entail widespread controls on agricultural and land use practices.

For this theoretical analysis, the upstream boundary conditions for the Kansas River and Missouri River
were adjusted to represent conditions that would comply with the 262 CFUs/100 mL criterion. The
adjustment was made by taking the baseline upstream boundary conditions and adjusting any values
above 262 CFUs/100 mL to 236 CFUs/100 mL, representing compliance with the criterion at the upstream
boundaries. This IOCP does not include a plan, cost estimate, or socioeconomic impact evaluation of what
would be needed to reduce the upstream boundary conditions as simulated here. While the following
discussion may be used to consider “what if’” conditions if and when a practical funded upstream control
program is in place, these upstream boundary conditions in compliance simulations should not be used to
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decide the required level of CSO control. This information is presented for the use of future upstream
planning only.

Three scenarios were simulated with the upstream boundary compliance conditions as follows:

e Upstream Boundary Compliance Conditions:

o Existing UG CSOs.

o KCMO Turkey Creek CSO as proposed in the final alternative of the KCMO OCP. This
included a reduction to 510 million gallons of overflow during the Design Year recreational
season.

o Upstream boundary conditions for the Kansas and Missouri Rivers adjusted to comply with
262 CFUs/100 mL monthly geomean criterion.

o Existing WWTP discharges from the Kaw Point WWTP and KCMO Westside WWTP.

e Upstream Boundary Compliance Conditions with Proposed 10-Year CSO Improvement Plan:

o UG CSOs as improved under the proposed 10-year CSO improvement plan. Flows were
reduced for specified CSOs; E. coli concentrations in the discharges remain the same as in
existing conditions.

o KCMO Turkey Creek CSO as proposed in the final alternative of the KCMO OCP.

o Upstream boundary conditions for the Kansas and Missouri Rivers adjusted to comply with
262 CFUs/100 mL monthly geomean criterion.

o Kaw Point WWTP discharges as proposed in the 10-year CSO improvement plan and existing
KCMO Westside WWTP discharges.

e Upstream Boundary Compliance Conditions with Complete UG CSO Elimination:

o UG CSOs eliminated via separation. Discharge flows consistent with the proposed 10-year
CSO improvement plan, but with E. coli concentrations in the discharges reduced to the
separate stormwater event mean concentration of 8,051 CFUs/100 mL.

o KCMO Turkey Creek CSO as proposed in the final alternative of the KCMO OCP.

o Upstream boundary conditions for the Kansas and Missouri Rivers adjusted to comply with
262 CFUs/100 mL monthly geomean criterion.

o Kaw Point WWTP discharges as proposed in the 10-year CSO improvement plan and existing
KCMO Westside WWTP discharges.

The results on Figure 5-10 and Figure 5-11 show that under upstream compliance boundary conditions, the
monthly geomean on a reach basis meets the applicable criterion of 262 CFUs/100 mL in all of the seven
months of the recreation season in both the Kansas and Missouri Rivers. Figure 5-10 and Figure 5-11 also
show that the reach monthly geomean values improve to a small degree with the implementation of the
proposed 10-year CSO improvement plan and that eliminating UG CSOs provides little additional benefit.
The greatest benefit on a monthly basis comes in August in the Kansas River, where eliminating UG CSOs
results in a geomean of 17 CFUs/100 mL less than 10-year plan conditions. For the Missouri River, the
maximum benefit of eliminating UG CSOs is only 5 CFUs/100 mL.
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Figure 5-10: Comparison of Reach Monthly Geomean Results for CSO Control Scenarios with
Upstream Compliance Boundary Conditions in the Kansas River
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Figure 5-11: Comparison of Reach Monthly Geomean Results for CSO Control Scenarios with

Upstream Compliance Boundary Conditions in the Missouri River
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The results on a transect basis for these three upstream compliance scenarios are shown on Figure 5-12
for the Kansas River and Figure 5-13 for the Missouri River. These figures present the maximum monthly
geomean simulated for each transect. Figure 5-12 shows that implementation of the proposed 10-year
CSO improvement plan results in some improvement in simulated water quality in the Kansas River
downstream of CSO 48. While a couple of transects slightly exceed the 262 CFUs/100 mL criterion with
existing CSO conditions, implementation of the proposed 10-year CSO improvement plan results in
compliance throughout the reach. The results of the scenario with UG CSOs eliminated shows some
additional benefit, but nothing significant. These simulations demonstrate that marginal benefit can be
realized by CSO control.

Figure 5-13 shows that the simulations of the upstream compliance scenarios result in compliance
throughout the Missouri River for all three scenarios. The proposed 10-year CSO improvement plan results
in no discernible improvement in the Missouri River until after the confluence with the Kansas River, and
very little improvement from the confluence to the state line. Elimination of UG CSOs results in slight
improvement in the Missouri River downstream of Esplanade Creek CSO inputs to the state line. Similar to
the Kansas River, the entire Missouri River meets the 262 CFUs/100 mL criterion under the proposed 10-
year CSO improvement plan and marginal benefit is realized from additional CSO control.

These simulations demonstrate that the proposed 10-year CSO improvement plan would result in water
quality standards being attained if other sources were reasonably controlled toward meeting the applicable
criterion, and that little additional recreational use benefit as judged by the WQS is gained by reducing UG
CSOs further. While local CSS and separate stormwater discharges may have a transient effect on E. coli
concentrations in the rivers (i.e., during local wet weather events), the influence of these sources is short-
term and the impact of these wet weather sources on the monthly geomeans is limited. These simulations
indicate that the proposed 10-year CSO improvement plan is adequate to demonstrate compliance with the
CSO Control Policy for the Kansas and Missouri Rivers.
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Figure 5-12: Comparison of Transect Maximum Monthly Geomean Results for CSO Control
Scenarios with Upstream Compliance Boundary Conditions in the Kansas River
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Figure 5-13: Comparison of Transect Maximum Monthly Geomean Results for CSO Control
Scenarios with Upstream Compliance Boundary Conditions in the Missouri River

10-Year Plan --------- UG CSOs Eliminated -------- Criterion

- — = Existing UG CSOs
300

Maximum Monthly Geomean (CFUs/100 mL)

5 [ |

150 1 | | |

1 o |

21 [ |

21 [ |

100 5| T |
[-*] -5

| ol sl ol

1 ol 5 =l

50 &1 =d él =

%. 21 21 2

e =] (21

éﬂl %I U' 5I

0 1 [ |

1.800 1.600 1.400 1.200 1.000 800 600 400 200 0

Distance Upstream of State Line (ft)

5-29



Integrated Overflow Control Plan CSO Long-Term Control Plan

5.5.2 Evaluation of CSO Control Benefits to Jersey Creek and Mattoon Creek
An evaluation of the benefits of CSO control was conducted for the Design Year recreation season for
Jersey Creek and Mattoon Creek. The Secondary Contract Recreation - Class a criterion applies to Jersey
Creek, which is 2,358 CFUs/100 mL as a geomean, and the Primary Contact Recreation — Class B criterion
applies to Mattoon Creek, which is 262 CFUs/100 mL. Simulated separate stormwater runoff and CSO
discharges were compiled on a daily basis in each creek. Travel time within each creek is less than a day.
Therefore, the combined discharges on a given day were considered representative of the conditions in the
stream on that day. As stated previously, the most recent CSS model results were used in this assessment.

On days with no discharge to the streams, a “background” concentration based on an evaluation of
available data was assumed. The USGS collects one sample per year from three Jersey Creek locations,
totaling eight samples between 2007 and 2015 that do not appear to be impacted significantly by wet
weather events. The UG IOCP sampling effort in 2013 collected routine samples from three locations in
Jersey Creek and one location at the mouth of Mattoon Creek, for a total of twenty-one samples in Jersey
Creek and four samples in Mattoon Creek that do not appear to be impacted by wet weather events. The
median value of these samples is 631 CFUs/100 mL in Jersey Creek and 89 CFUs/100 mL in Mattoon
Creek. These values are below the applicable criterion in each stream. Also, note that during dry weather
conditions, the flow and water depth in these streams is very low and exposure is likely very limited.

Figure 5-14 and Figure 5-15 present the simulated monthly geomeans for three scenarios for Jersey Creek
and Mattoon Creek, respectively:

e Existing CSOs.
e Proposed 10-year CSO Improvement Plan:

o UG CSOs as improved under the proposed 10-year CSO improvement plan. Flows reduced for
specified CSOs; E. coli concentrations in the discharges remain the same as in existing
conditions.

e Complete UG CSO Elimination:

o UG CSOs eliminated via separation. Discharge flows consistent with the proposed 10-year
CSO improvement plan but with E. coli concentrations in the discharges reduced to the
separate stormwater event mean concentration of 8,051 CFUs/100 mL.
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Monthly E. Coli Geomean (CFUs/100mL)

Monthly E. Coli Geomean (CFUs/100mL)

Figure 5-14: Comparison of Geomean Results for CSO Control Scenarios in Jersey Creek
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Figure 5-15: Comparison of Geomean Results for CSO Control Scenarios in Mattoon Creek
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Figure 5-14 and Figure 5-15 show that under existing conditions, all months meet the secondary contact
criterion in Jersey Creek and four months exceed the primary contact criterion in Mattoon Creek. There is
improvement in Jersey Creek with the implementation of the proposed 10-year CSO improvement plan,
with the maximum monthly geomean in May dropping from 2,333 CFUs/100 mL under existing conditions
to 1,920 CFUs/100 mL. While the flows are very low on those days, the concentrations are high and;
therefore, impact the geomean calculation with the same weight as any other day. Additional improvement
is simulated in Jersey Creek when CSOs are separated. These values indicate that each monthly geomean
is below the applicable criterion in Jersey Creek and that the proposed 10-year CSO improvement plan is
sufficient to meet the CSO Control Policy Demonstration Approach.

The results for Mattoon Creek indicate that no improvement is expected with the implementation of the
proposed 10-year CSO improvement plan or with complete CSO elimination. The existing CSO discharges
for the Design Year into Mattoon Creek are very small, occur only twice during the recreation season, and
have very little impact on the calculation of the monthly geomean. From this, it can be concluded that
Primary Contact water quality standards and uses cannot be consistently met in Mattoon Creek due to
pollution sources other than CSOs. However, as discussed in Section 2.5, the appropriate WQS for
Mattoon Creek is Secondary Contract Recreation. In all cases, Mattoon Creek meets the appropriate WQS.

These three scenarios were also assessed with a reduced background concentration such that the
applicable criteria would be met in Mattoon Creek. The results of these simulations are presented on Figure
5-16. A background concentration of 40 CFUs/100 mL in Mattoon Creek resulted in simulated monthly
geomeans meeting the applicable criterion in all months. These background concentrations would require a
55% reduction in Mattoon Creek background E. coli concentration. Again, no improvement in monthly
geomeans is expected with implementation of the proposed 10-year CSO improvement plan or with
complete elimination of CSOs.
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Figure 5-16: Comparison of Geomean Results for CSO Control Scenarios in Mattoon Creek with
Reduced Background Concentrations
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6.0 SSO REMEDIATION PLAN

6.1 Introduction

The remediation plan to control SSOs in the entire SSS for the two-year and five-year storm events is
documented in this Section. The analysis of improvement alternatives to control SSOs within the UG SSS
is presented in detail in Chapter 6 of the SSS Characterization Report. The objective of the Alternatives
Analysis was to develop and complete the preliminary evaluation of feasible alternative solutions to control
SSOs for the two-year and five-year storm events. This level of service range was proposed in the SSE
Work Plan. This analysis included an economic evaluation of alternatives on both a capital cost and net
present value basis to determine the most cost-effective alternatives. All projects presented in this section
were sized to convey or treat the projected flow rates for future conditions (Year 2033) as quantified in
Section 2.2. Unless otherwise noted, estimated costs are the same for the two-year and five-year storm
events.

The alternatives were further evaluated to identify suitable sites for the recommended improvements and to
determine whether the alternatives could be constructed and operated at a reasonable cost at the proposed
sites. The results of this SSO Control Facility Site Suitability Assessment were documented in Chapter 7 of
the SSS Characterization Report. Chapter 8 of the SSS Characterization Report presents the results of the
alternatives evaluation and the control alternatives recommended for further evaluation.

6.2 Projects
The improvement projects included in this SSO Remediation Plan are categorized by the WWTP serving
the basin they are located in as follows:

e Basins tributary to Plant 20 and Wolcott WWTP (western part of the service area).
e Basins tributary to Kaw Point WWTP (SSS basins only).

The cost estimates in the following sections were primarily developed using the UG Basis of Cost Manual.
The costs for capacity improvements presented in this section assume no I/l removal (based on results
from the I/I Reduction Demonstration Project). However, it may be possible to realize cost reductions if I/l
removal is achieved within these basins during proposed system renewal efforts.

6.2.1 Basins Tributary to Plant 20 and Wolcott WWTP

Improvement alternatives were developed to determine facility sizing to control SSOs for the two-year and
five-year storm events in the basins tributary to Plant 20 and Wolcott WWTP for future conditions. During
the alternatives evaluation, it was determined that rerouting flows from PS 50 was the preferred alternative.
This alternative involves rerouting flow from PS 50 by gravity to an expanded Wolcott WWTP, allowing

PS 50 to be decommissioned (refer to the SSS Characterization Report for details on the alternative
evaluations). This alternative was the most cost-effective from a life cycle cost basis and provided a
significant early reduction in SSOs. This early action project would reduce the peak and average flows to
PS 6 and Plant 20, significantly decreasing the magnitude and frequency of SSOs in the SSS area. The
future decommissioning of PS 50 and rerouting of flows to the Wolcott WWTP, therefore, were taken into
account in determining the sizing and schedule of the associated projects included in the remediation plan.
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6.2.1.1 Wolcott WWTP Expansion and Associated Projects

Construction of the expanded Wolcott WWTP along with the rerouting of flows from PS 50 would reduce
the peak and average flows to PS 6 and Plant 20, decreasing the magnitude and frequency of the SSOs
within the SSS and the corresponding capacity improvements required in the southern service area and the
gravity system upstream. The proposed improvements are also necessary to meet current and future
regulatory discharge requirements at the Wolcott WWTP.

Rerouting flow will also lead to other water quality benefits due to improved wastewater treatment
processes at the expanded Wolcott WWTP and reduced loadings at Plant 20<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>